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GEOGIIAPHICAL READER. 

STANDARD VII. 



1. THB 0XA. 

Thb sea, tha »ea, the^open sea, 

The blue, the fresht the ever free : 

Wi^out a markfwithout a bound. 

It runneth the earth^s wide regions round. 
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It plays with the clouds^ it mocks the sjdes^ 
Or like a cradled creature lies. 
l*m on the sea, I’m on the sea, 

I am where I would ever be. 

With the blue above and the blue below, 
And silence wheresoe’er I go. 

If a storm should come and awake the deejf, 
What matter ? 1 shall ride and sleep. 


I love, O how I love to ride 

On the fierce, foaming, bursting tide, 

When every mad wave drowns the moon. 
And whistles aloft his temi)eBt tune ; 

And tells how goeth the world below, 

And why the south-west wind doth blow. 

I never was on the dull, tame shore,« 

But 1 loved the great sea more and more. 
And backwards flew to her billowy breast 
Like a bird tliat seeketh its mother’s nest— 
And a mother she was and is to me, 

For 1 was lK)rn on the open sea 

« 

The waves were white, and Ted the morn. 

In the noisy hour when I was boi^ ; ^ 

The whale it whistled, the porpoise rolled,^ 
And the dolphins bared their backs of gold'^; 
And never was heard such an outcry wild 
As welcomed to life tlfe ocean child. 

I have lived since then in j^lm and strife 
Full fifty summers a rover’s life. 
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Wjth wealth to spend and a power to range, 
But never have sought or sighed for change. 
And death, whenever he comes to me, 

Shall come on the wild, unbounded sea. 

Barry Cormwall. 


roT*: s wanderer. per'.peiM: also of the whale kind, 

il -pliin : an animal of the whale j from four to mx feet long; caught 
kind, about eight to ten feet long. | for its skin, flesh, and oil. 


2. THS OOBAK: INTBOBITOTOBY. 

^ aiA obsevver coul(l be carried to the moon and from 
there obtain a view of the earth, he would at once be 
Htruck with the fact that the earth ought to be spoken of 
as a ^obe of water. Even if h^ looked at the northern 
^^fpiBphere the land would form the smaller part of the 
vast expanse which met his view ; whereas if he could be 
m such ^position as to see the southern hemisphere, his 
eye^ould rest upon a wide stretch of water with land 
only appearing as specks upon its surface. This mighty 
nua(|p of water we call the Ocean, and though we give 
^partfcular names to various parts of it, such as the 
Atlantfc, Pacific, Indian, Arctic, and Antarctic Oceans, 

I tiiere is in reality but one ocean, whose waters encircle 
rthe gk>bc. 

* tfte Englishman the Atlantic Ocean is by far the 
most interesting part of this great mass of waters. He 
cannot live more than a day’s journey from the sound of 
I its waves, and its nearjjidss to the shores of his native 
country is one of the chief causes of that country’s great- 
ness.. 
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What an object of awe and mystery must the ocean 
have been to the men who lived in England two thousand 
years ago, as they watched its billows break in fury upoi^^ 
the storm-beaten shores! We can imagine how the 
fisherman in his rude boat of wickerwork and skins would 
fearfully paddle as far as the mouth of the river, and j;hen, 
as the wind freshened, hurry home for fear the wavdb 
should overturn his frail cockle-shell of a boat. Across 
the sea came the Romans in their galleys, with the long 
oars flashing in the sunlight and gay and brigh^jj^h 
waving banners and armed men. From over the Norik 
Sea came the rude Saxon pirates, at first merely td 
plunder the coasts, but in the end to take the country 
for themselves and so found a nation of Englii^men. 
After a time came the ^ hardy Norseman ' of whose fame, 
we still sing, and whom we are proud to place amoifg^he 
men who helped to make England. And, lastly, came the 
Normans or Northmen, descendants of the saina raye aft 
the Norsemen, who, though for many years they kept 
aloof, gradually adopted the same language as the English 
whom they at first despised, and became merged into the 
nation which they conquered. ^ 

For several hundreds of years after this the English 
steadily grew in power and wealth, atid alX>ve atl in their 
love for the sea. They had a sufficient numbe]^oi^shi|is* 
to be able at anytime to transport an army to the coasts 
of France, and over and over again they invaded its shores. 
But we never hear of the French or any other nation 
attempting to land an army in England until the days of 
the Spanish Armada. 

About a hundred years before the latter event- came 
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the astounding news that a brave captain named Chris* 
topher Colon, or, as we now call him, Columbus, had 
sailed over the Atlantic, far, far to the West, and dis- 
covered a New World! What wonderful possibilities 
wre. opened up to the men of that time. The whole of 
civilised Europe was. fairly astir with the news. Men 
dreamed of fabulous wealth, of gold and silver and pre- 
cious stones to be had for the mere picking up in lands 
beyond the sea. The Spaniards sent fleet after fleet to 
lands for their king. Nor were the English 
Behindhand. Private individuals fitted out expedition 
after expedition to explore new lauds and search for 
gold. The names of such men as Drake, llaleigh, Gil- 
bert, Ji'rbbisher will ever live in our annals as leading 
the van in the progress of maritime discovery. The 
tovch of discovery set alight in those days has burned 
brightly ever since, and these heroes of the sea have 
heei^foMowed by a long line of brave seamen who have 
carried the English flag Into every harbour of the world, 
and have done more than the men of any other nation 
to solve the mystery that still hangs al)out the way to 
the Poje. 

And the heroism of these bold sailors strikes us 
more forcibly when we think of the kind of ships 
tfieyiia^. Columbus in the ‘ Banta Maria,* of about 100 
(bns ; Sir Humphrey GUbert in the ‘ Sfiuirrel,* of ten 
ton^; Drake, who made his famous voyage round the 
world in the * Pelican,* of ^00 tons—these are only samples 
of the craft in which tke^ men faced the storms of the 
Atlantic. How theia bravery stands out when we com- 
pare ttfese ships with the * greyhounds * of the Atlantic 
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of modem days — ^those floating hotels of the which 
can carry a thousand passengers from the Old World to 
the New in less than seven days ! 

Upon the Atlantic Englishmen have wTOUght their* 
most famous deeds. Upon its waters and by the &i^ 
of its storms they drove from their shores the mighty 
Spanish Armada, and at Trafalgar they broke the powers 
of the mightiest conqueror of modern times, and again 
saved their native land from the dangers of invasion. 
And across its surface have sailed millions of Englislygen, 
who have founded nations and carried English laws arid 
liberty to the uttermost parts of the earth. 

Dnike ; one of Queen Elizabeth’s I North America, 
famous captains, who was the j Balaigh: a famous captain and 
Arsi Englishman to sail into the : courtier of Elizabeth’s ^reign ; 
PaoiAo and make the voyi^e ! was executed by James I. in 
round tl^e world. [ 1018. • ^ , 

f robiiber i explored the coasts of | Spanish Armada : a^ighty arms- 
North America; he fought in ment sent in 168C to attempt 
the battles with the Spanish ; the conquest of Engird ; moits 
Armada, and for the part he took j than two-thirds of the •ships 
in driving back the Spaniards ' were destroyed by the English 
was knighted by Elizabeth. or wrecked. 

Gilbert, Sir Humphrey : another ' Tittfalgar ; a cape in the south of 
of Elizabeth’s captains, who was = Spain, near which Nelson pom- 

drowned on his return homo ' pletely broke the naval pogrer of 

after exploring the coasts of i the French, 1805. 


3. THE OOXAH: 8ALTESSS AED 

Water, water everywhere, 

Nor any drop to drink. 

So sang the Ancient Mariner, since Coleridge wrote 
the wonderful poem from which these lines are taken 
how many a shipwrecked mariner has had the same fotal 
experience ! Vast as the ocean is, its waters are not fit 
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to drmk. Sea water is both salt and bitter, and bolds in 
solution a certain quantity of solid matter of which the 
neatest part is chloride of sodium (2NaCl) or common 
salt. 

« The saltness of sea water varies very much in different 
parts and also at different depths. In narrow or enclosed 
seas in hot climates the water is very salt. This is 
especially seen in the Bed Sea, where the temperature 
is ver^ high and the evaporation is very rapid. When 
evaporation takes place, only the water ascends as vaiK)ur 
and the solid matters are left behind. In this sea the 
‘ evaporation is so great that currents of water arc all the 
while flowing into it to make up for the loss thus bub- 
tabled. Hence we see that, as salt water is constantly 
being poured into this sea and fresh water is taken out, 
• thb salt accumulates, and so the water becomes salter 
than th^ of the surrounding ocean. On the other hand, 
th# sl^st water sinks to the bottom, and there is no 
doubt *that a cm*rent of very salt water flows along the 
bottom of the Red Sea into the Indian Ocean. 

• The waters of other inland seas contain less salt, 
andjsome are even brackish. This is the case when a 
shallow sea receives the waters of numerous Marge rivers. 
Thus, whik^the waters of the Bed Sea contain 48 parts 
*of^l{d matter in 1,000 parts, those of the Baltic Sea 
contain only 5 parts of solid matter in 1,000 parts. 
Such a large quantity of fresh water is poured by the 
rivers into the Baltic ^ea, and evaporation goes on so 
slowly owing to the comparative coolness of the climate, 
that there is a constant current which flows out of the 
Baltic into the North 1^ to carry off the surplus waters. 
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Again, owing to the quantity of solid matter in<it, salt 
water is denser than fresh water* In places where large 
quantities of fresh water are discharged into the salt* 
waters of the ocean the fresh water, owing to its less 
density, flows over the salt water. The largest river, 
which empties itself into' the Atlantic Ocean is the Amazqp, 
and for many miles from its mouth the fresh water of 
tile river forms a current, flowing over the salter water 
beneath ; so that the sailor has but to drop bis l^ucket 
overboard to bring up fresh water even when many miles 
from land. 

Generally speaking, the proportion of solid matters 
in the waters of the ocean is about 34 parts in 1,000, 
but the waters of the Atlantic are salter than those of 
the Pacific. The waters df the northern seas are not 
nearly so salt as those of mid- Atlantic. This is probaClj 
owing to the large quantity of fresh water whicByfalls as 
rain, and which, being less dense than the saltVa^er 
upon which it falls, floats upon the surface, and also to the 
presence of ice in large quantities in the Polar Seas. For 
when water freezes the salt falls, and the vast icebergs 
and icefields which are brought by currents and ^inds 
from Polar Regions to the North Atlantic are converted 
into fresh water when they melt, and so heljf^to diminish 
the saltness of the waters in which they float. The Jlntler- 
currents which flow from the Polar regions towards the 
Tropics carry with them water which is salter than that 
at the surface, and this may hel^i^to account for the vast 
body of very salt water which edsts in the Atlantic 
Ocean in the extent of almost still water lying between 
the Gulf Stream and the Equatorial Current. 
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Teil^ratnre. — The temperature of the surface \caters 
f the ocean varies according to latitude as does the tem- 
perature of the air ; but the temperature of the water 
lever presents the same striking contrasts as the temper- 
ature of the air. Water being so much denser than air, 
h^ rays of heat do not penetrate it so easily. Thus 
vhile in temperate regions the difference in the tempera* 
;ure of air between day and night may be as much as 
30®, tlie water retains nearly the same amount of heat 
)y night as by day. Further, water parts with its heat 
much more slowly than air does, and so there is not so 
much difference betw^h its temperature in summer and 
winter. 

• Jt has been found by recent discoveries that at con- 
siderable distances below" tlft surface the temperature 
Varies but little all over the oceans. At depths of from 
800 t(^,200 fathoms, the constant temperature may 
awer^ about 40'’ (Fahr.) At depths of 2,000 fathoms 
and upwards the thermometer usually indicates a mini- 
mum temperature of 36®. While in certain restricted 
areas and at very great depths the temperature falls to a 
degree or so below the freezing-point of fresh water. .We 
say of fresh water l>ecauHe, while fresh watef freezes at a 
tempeVatu^ of §2® (Fahr.), sea w'ater does not freeze 
is live degrees colder; that is to say, at a temper- 
ature of about 27®. 

® But in the tropics the surface water becomes highly 
heated and reaches a» temi^eraturc of 84®. In certain 
confined seas the water becomes even hotter than this. 
Thus the waters of4he Bed Bea reach a temperature of 94®. 
This is owing to the fact that the Bed Sea opens into the 
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warm waters of the Indian Ocean, is situated n^r the 
burning deserts of Arabia and the Sahara and so evapo- 
ration is very rapid, has no rivers flowing into it, and its 
waters are highly charged with salt. 

AO-oii'-mu*lAt0* : gathers up. [fresh. | ioe'-berg : a huge mass of ioe 
braeV-ish : slightly salt ; nearly broken off from a glacier. 
Coleridge, Samuel Taylor ; a poet, I min'-im-um : the least ; the lowest 
was bom in 1772. One of his ' point, 
best known poems is * The , re-stiiot'-ed: confined ; small. 
Ancient Mariner.' ' ther-mo'-me-ter ; an instniment 

fatll/*oa : six feet. ! used for measuring heat. 


4 . THB OCEAN: DEPTH AND PBESSDBE. 

It is only of recent years that correct estimates have 
been formed of the depth of the ocean, and the Ute’st 
discoveries show that even in the deei>est places the 
depth is le^ than it was supposed to lie. Earl^ naviga- 
tors had only the rudest means at their comm^d for 
finding the depth of the ocean. Their general plan ^^as 
to let out a length of rope with a weight attached to it. 
But they could not always tell when the weight touched 
the bottom, and no doubt they often paid out far more 
rope than was necessary. Further, they did not know 
that at various depths lieneath the ^urfa^e th^e are 
under-currents, and that these would seize hold tljeir. 
sounding-rope and drift it a long way from the perifen- 
dicular. Thus in places where it ha.s lieen proved Jiy 
other methods than ordinary sounding that the depth is 
not more than three miles, no leas than ten miles of line 
have been paid out, and it’ has run* out so strongly that 
the slightest check in the paying-but apparatus has 
sufficefl to break the sounding-line. 
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The Bonnding-line which has been used *n recent 
expeditions consists of a long wire rope with a weight 
attached to it. This line is let out and hauled in again 
by means of an engine, and so but little time is wasted 
and but little drifting takes place. The weight which^is 
fastened to the end of the line is so contrived that on 
reaching the bottom it becomes detached, leaving a* pair 
of scoops at the end of the line. Early discoverers could 
not let down a heavy weight because the* pressure 
increases so much at great depths that they would not 
have been able to haul it up again. But now a weight 
sufficient to take the line down straight and quickly can 
be used, and the scoops which remain are so arranged 
that they grab up a part of the sea-bottom apd clutch it 
tightly directly the lin8 is hauled off the floor. * Th^ 
general result,’ says the late Professor WyvUle Thomscm, 

‘ to which we are led by the careful and syste^^jatic deep- 
sea soundings which have been undertake^o4 lafe 
years is that the depth of the sea is not so great as was 
at one time supposed, and does not appear to average 
more than 2,000 fathoms, which is about equal tp the 
mean height of the elevated table-lands of Asia.’ • 
Oreatdst Depths.— -In the Atlantic Ocean the* deepest 
soundings have been taken betweeif the West Indies aftd 
Bermuda, at a depth of alK>ut four and a half^mil^. *In 
the Pacific Ocean the deepest soundings have been taken 
:)ff the coast of Japan, at a depth of about five hnd a 
]uarter miles. That is to say, the floor of the sea which 
ies to the east of Asia slopes down about as far as the 
Himalayas lift their lofty peaks towards the sky. Hence 
ve see that, though our highest mountains tower grandly 
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over the surrounding plains, and though the bed of the 
sea shelves down as far in deep valleys, yet the difiference 
between the greatest height and the lowest depth on the 
earth’s surface is only about eleven miles. When we 
consider that the diameter of the earth is about 8,000 
ulUes, it will be seen that, comparatively speaking, the 
earth almost smooth, and, though its surface is deeply 
scarred with mountain and valley, its wrinkles compared 
with its size are not greater than those which form in 
the cooled skin of a baked apple. 

Pressure. — When a desii’e to discover more about the 
.depths of the ocean first l)egan to be general, expeditions 
weri^ sent out to learn all they could al>out the currents, 
tides, winds, animal life, and, above all, to discover what 
lay bn* the floor of the ocean, predges were made con* 
^stiug of strong nets attached to heavy beams. These 
were lowe^, and, aftw being dragged for some distance, 
were on board ^thp ship and their contents were 

examined. Now it freq[U6ntly happened that the beam 
which extended the molith of the dredge was found to 
be broken when it reached the surface. At other times, 
instf^d of being broken the beam was seen to have 
shrunk) and the knots m H stood out from the lyirfacc for 
space of an ^ch o|; more. Evidently a great force bad 
been bio^ht to bear upon the beam, and this force was 
the iwesaure of the water. A bottle filled with sea water 
and jiightly corked, and then lowered to a considerable 
depth, would be brought up with the cork forced into ttie 
bottle. This was because tiie pressure of the water out- 
side the bottle was so much greater than the pressure of 
the water inside. 
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A cork floating upon the surface is held gp by tl 
upward pressure of the water, which is greater than tl: 
downward pressure of the cork. But a round lump. ( 
iron placed upon the surface of the water sinks quickl 
because the downward pressure of the iron is greate 
than the upward pressure of the water. Fishes have* t 
sustain a greater pressure at a depth of ten feet* thaa 
they have near the surface, and whales are specially pro 
vided with layers of porous and elastic fat so Jihat thei 
may withstand the pressure of the water at gi eat depths 
Whalers say that it sometimes happens that when t 
whale is harpooned it dives to so gi-eat a depth that i( 
cannot rise again, which means that the muscular power 
of the whale is not sufficient to overcome tlie downward 
pressure of the water. • ^ 

It has been found that in sea water the pressure 
increases at the rate of about one ton on thS^uare inch 
for each 1,000 fathoms of increasing depthS^^ that 
the inhabitants of the floor of the ocean %t a depth 
of 2,600 fathoms have to sustain a pressure of 2^ 
tons upon each square inch of surface! This seems 
truly wonderful when we remember that at the earth’s 
surface Miving heings have to sustain an atnibspheric 
pressure of only 14 lbs. on the square i»ch. ^Yet there 
aie delicately organised animals, very smallAf', is true, 
living at these great depths, and their strncture'is Aiabled 
to beai* this great pressure because their frames are so 
wonderfully adapted to the conditions under whicii they 
live. For they are so constructed that the water flows 
through and through them, and thus, being subjected to 
the same pressure from within as* well as fronr without, 
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they are^ble to bear this enormous pressure and feel no 
more inconvenience from it than we do from the pressiu*e 
of. the air. 

Sea >vater is almost incompressible ; that is to say, a 
g^ven quantity cannot be made to occupy a much less 
space. Hence at the greatest deiiths its density is 
••scarcely perceptibly increased. 

A knowledge of the rate at which pressure increases 
according to depth has been used to find the depth. 
By an ingenious but simple contrivance attached to 
the end of tin* sounding-line, the amount of pressure 
•upon the square inch can be measured. Having 
obtained the pressure, a very easy calculation will give 
the dcqith. 

•Ab taoh'>€d : ' unfaHtonc<l. . iii>?om-prett’.ible : that cannot bo 

: the proportion of mass I 8<|ucoise<l into less space, 
to hulk or ^uiiK*. por' ous ; full of small holes callod 

har-poon'-ed^ harpoon is a barbed ^ pores. 

• weanmiii^ed for killing ^vlmles. : tuf-flo'-ed: was suflicient or enough. 
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5. THB OOBAN: COLOUB OF SEA WATEB. 

The sea is not colourless. Its crystal mirror not onlj 
reflects the bright sky or the passing cloud, but naturall} 
possesses a pure bluish tint which is only rendered visiljk 
to the eye when the light ixiiietrates through a layer ol 
water of considerable depth. During a voyage ^from 
Oibraltar to Bpitliead, Professor Tyndall made a series oj 
experiments upon the colour of the water aif different 
places on the route. He tilled a number of bottles with 
sea water at various places on the voyage, and, having 
sealed them carefully, he examined them after he reached 
England. The tirst sample examined was of water taken 
in Gibraltar harbour ; this was green in colour, aaid was 
thick with fine particles ^f suspended matter. The second 
was tajken about two miles from Gibraltar, and, though«of 
a brighter green colour, was also thick with fine par- 
ticles. The third was taken some little distaneSNd sea, 
and was of a very bright green colour, but was not so full of 
particles of matter. From the examination of these three 
samples, it will be seen that as the green colour bej^ame 
brighter the suspended matter diminished in amount. 

‘Previous to the fourth observation, our excellent 
navigating lieutenant steered alongHhe edast, thus avoid- 
ing the adverse current which sets in through thd strait 
from the Atlantic to the Mediten-anean. lie was at 
length forced to cross the l)oundary of the Atlantic 
current, which was defined with extraordinary sharpness. 
On the one side of it the water was of a vi\id green, on the 
other a deep blue. Standing at the bow of the ship a 
bottle could be filled with blue water, while at *the same 



THE OCEAN: COLOUR OF SEA tVATER. 21 

moment a bottle cast from the stern could he filled with 
green water. Two l>ottlo8 were securiHl, one on each side 
of* this remarkable 1)0undary. In the distance the Atlantic 
had the hue called ultramarine ; but looked fairly down 
ujK)n, it was of almost inky blackness — black qualified by 
a trace of indigo.* 

t^[X)n examining the other iKittles, it was found that 
whereas out in deep water off Tarifa the colour was blue 
and the ^*ater was free from matter, it l)ecame grtnui or 
yellowish green in and near Cadi:?, and was also very 
tliick. In the Bay of Biscay the waU^r was of a de^jp 
*blue colour and was almost pure, but on approaching 
the shores of England the water was again found to l)e 
greeiuand thick with matter. 

‘ The green colour of the sejf has now to he accounted 
fct ;* and hprcs again, let us fall back upon the sure l)asis 
of exi>erj^ent. A strong white dinner-plate had a lead 
‘weigif^^curely fastened to it. Fifty or sixty yards of 
strong hemiK'U line were attached to the plate. My assist- 
ant occupied a l)oat fastened as usual to the davits of 
thej‘ Urgent,** while I occupied a second l)oat nearer the 
sk*^ ^of the ship. He cast the plate as a morincT 
heaves tlu* lead, and by the time it reached bie it had 
kunk a (nnsi(|^rabl<f depth in the water. In all coses the 
huej>f4m8 jdate was green. Even when the sea was of 
the dartcest indigo, the green was vivid and pronounced. 
I cduld notice the gradual deejicning of the colour as the 
plate sank; but at its greatest depth, even in indigo 
water, the colour was still a blue-green. Thus, I think, 
the greenness of the sea is physically conneckd with the 
matter which it holds in suspension.* 
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The bright blue of the Mediterranean is ibund all 
over the deep pure ocean, not only in the tropical and 
temperate zones, but also in the regions of eternal frost. 
Scoresby speaks with enthusiasm of the splendid blue of 
the Greenland seas ; and all along the great ice barrier 
which undjer 77° S. lat. obstructed the progress of Sir 
James Ross towards the Pole, that illustrious navigator* 
found the waters of as deep a blue as in the Mediterranean. 

The peculiar colouring of the Red Sea, fror» which it 
has derived its name, is owing to the presence of a micro- 
scopic seaweed floating at the surface of the sea, and even 
less remarkable for its beautiful red colour than for its* 
enormous numbers and the rapidity with which it grows. 

In some parts of the Greenland seas the wate^ is of 
an olive-green colour. This is caused by the presence uai» 
immense numbers of small yellowish Medi^sae of *fr©m 
one-thirtieth to one-twentieth of an inch in^ameter. 
The position of this coloured water is betweeri^ti and 
80° N. lat., but it varies with the currents, often forming 
isolated stripes and sometimes spreading over two or 
three degrees of latitude. It is here that the giant whale 
of the north finds his richest pasture-grounds, which at 
the sameHime invite man to follow on his track. * 

The essential colour of the sea undergoes much more 
frequent changes over large spaces, from ^^liormous 
masses of minute Alg® and countless hosts of small 
sea- worms floating or swimming on its surface. • 

Mr. Darwin says in his ‘ Naturalist’s Voyage Round 
the World * : < On the coast of Chili the Beagle ” one 
day passed through great bands of muddy water, exactly 
like that of a swollen river ; and again, a degree south of 
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Valparaiso, when fifty milea from the land, the aame 
appearance was still more extensive* Some of the water 
placed in a glass was of a reddish tint ; and, examined 
under a microscope, was seem to swarm mih minute 
animalculfe darting aliout. They are quite invisible to 
the naked eye, only covering a space equal to the square 
*of tlie thousandth of an inch. Their numl>er8 were 
infinite ; for the smallest drop of water which I could 
remove Sontained very many. In one day we i^wh\ 
through two spaces of water thus stained, one of which 
alone must have extended over several square miles. 
What incalculable numbers of these microscopical 
animals ! The colour of the water, as seen at some 
distance, was like that of a river which has flowed through 
red clay district ; but under file shade of the vessers 
side it was quite as dark as chocolate. The line where 
the recL^d blue water joined was distinctly defined. 
The ^feather for some days previously had lieen calm, 
and the ocean abounded to an unusual degree with living 
creatures.’ 

ad'-virte: in a contrary direction. | navy rankti next below a com- 

Al-gif: a division o( plants em- ; mander; in the army, next l^low 

braciiik seaweeds. ! a captain. ^ 

aa-i-mal'-en-lM : minute animals. I route : the road or way. 
ll'*o*la-t6d 1 cut 00 front others ; • ine-pend'-ed : held up, in this case 
eolitary ; nlono.* <' by the water. 

Utu-tyi'-ibl!'^ an officer who in Uic ! Xe^lu'-tB : jelly-tUhei, 

» 

6. WAVES AND THBIB WORE. 

‘ T&b movements of tbe sea,’ says Humboldt, ‘ are of a 
threefold description: partly irregular and transitory, 
diepending upon the winds, and occasioning t^aves; 
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partly regular and periodical, resulting from the attrac 
tion of the sun and the moon (tides) ; and partly i)erma 
nent, though of unequal strength and rapidity at differfen^ 
periods (oceanio currents).* 

Who has ever sojourned on the coast, or crossed the 
seas, and has not been delighted by the aspect of th< 
vraves, BO graceful when a light breeze curls the surface 
of the waters, so sublime when a raging storm disturb! 
the depths of the ocean ? 

Those who are placed for the first time on a stormy 
sea discover with wonder that the large waves which 
they see rushing along with a velocity of many miles an 
hour do not carry the floating body along with them, but 
seem to pass under the l)ottom of the ship with scarcely 
a perceptible effect in carrying the vessel out of its cqur^ 
In like manner floating pieces of wood arc^ not carried 
towards the shore with the rapidity of the waVe§^ut are 
left nearly in the same place after the wave has^mssed 
them. Even when the tide is ebbing away* from the 
shore the waves still rush on and break, though they are 
moving in a direction quite contrary to the ebbing tide. 

What then is the movement of the waves how 
are waves produced ? Let us take a familiar example. 
If we drop a pebble into a pond, there i8^a sujfhll splash 
as it strikes the water, and as the stone diSqppears , a 
movement begins all round the spot where it struck. 
Bings of water, one within the other, move outwards 
from the centre, the outside one ever growing larger and 
. larger, and also weaker and l^eaker, as it progresses 
from the starting-point, until at length the ripp}es break 
upcHi the shore and the water is still again. 
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These ripples are perfectly regular in form, circle 
within circle, and as they move onward each keeps its 
place behind the other. There is no crowding or hurry- 
ing, Should they meet a cork floating on the surface, 
thiey do not carry it onward with them, but gently rock 
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but his progress is not retarded except when the break- 
ing snrf dashes against him. 

If we blow upon a basin of water> the movement of the ^ 
^ is at once imparted to the water, and the surface is 
thrown into a succession of ripples. In the same wpy 
each puff of wind at sea strikes the water in a slant- 
ing direction, and heaps it up a little into a ridlj^ or** 
wave with its steep side away from the wind. Then the 
crest falls, and the water sinks down into a trough as 
deep below the mean surface as the wave was above it. In 
this way the motion of the wave may be propagated over 
a broad expanse of water. If the wave should meet a' 
boat in its course, the boat is simply rocked up and down, 
and is not propelled onward. This is because the motion 
of the water as caused •by waves is merely that of un- 
dulaiion, and the water itself is not carried ^rward! * * 

In this way a wave is produced, and whence wind 
blows strongly and steadily wave follows wave i^^dless 
progression, and the whole sea is furrowed with the swiftly 
moving ridges. 

When the wave reaches the sea-shore the under part 
strikes the bottom, and the onward progress of the^wave 
is stopped from below ; the upper part instantly becomes 
top-heavy, and, curling forward, its cresjk fall^ with re- 
sounding thud upon the beach. In the openr aea^wh*6n 
the wind is very strong the tops of the waves arelsnatch^ 
off by the passing gusts and drive in clouds of spraty, so 
that the whole surface of the sea is a mass of driving 
foam* with here and there the beautiful colours of rain- 
bows diowing faintly through the mist as the sun shines 
upon it. 
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Hdglitof WftTM. — In shallow water snob as that of 
the North Sea the height of the waves rarely exceeds 
eight to ten feet> and in the open oceim the highest waves, 
measured firom crest to trough, do not exceed forty feet. 
Fcyrther, the wave vibration extends but a short distance 
below the surface, and at a depth of 2,000 feet the motion 
%f th^ largest waves is scarcely felt at all. Here, no 
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m&tter how wUjSly th% wind roars above and the driving 
gale IqipbssHhe surface into sheets of foam, myriads of 
animals live and die in perfect security and repose. 

F^Mture of Waves. — It has been calculated that waves 
» sometimes move with a velocity of as much as thirty 
miles an hour. Masses of water moving so rapidly must 
strike heavy blows when they fall upon the shore or break 
against a ship. On the western coasts of Britain the 
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long waves from the Atlantic even in summer roll in 
with a- pressure of 600 lbs. to the square foot, while in 
winter they have been known to exert a pressure of from 
three to four tons upon the same space. No wonder that 
these coasts are torn and riven into every imaginable fbjrm 
of pinnacles, skerries, caves, and l)Oulder8. The great 
storm of 1824, which carried away part of the breal^vate^^• 
at Plymouth, lifted huge masses of rock, from two to five 
tons in weight, from the bottom of the weathef side and 
rolled them fairly to the top of the pile. One block of 
limestone weighing seven tons was washed round the 
western extremity of the breakwater and swept to k 
distance of 150 feet. 

abiditiK; oongtaiit ; tran'-fi'to-ry : fleeting ;*not con- 
not shifting. ^ stant. » 

p««ri*odMe-«l : coming at certain trough : a hollow. • 

flxed times. uji-du*la'*tio]i : aU up-and-do^ or 

pro'-pa-ga-tod : spread abroad. to-and-fro movement, 

riv'-ou; tom or split. ya-lo'-cl-ty ; rateofmqjjon. 

7. LIFE AT THE OCEAN 8UEFACE. 

The sea swarms with life. Its inhabitants may l)e divided 
into three gi*eat classes, gi*ouped Jiccording to the >«ir>ing 
depths (tt which they live. 

Any one walking uiK)n the sert-shore upon the l)felt 
between high and low-water mark can see ♦•.bunJant 
life, consisting mostly of crabs, sea-anemones, and various 
kinds of small shell-fish, such as periwinkles, limpets,' 
cockles, and many others. All these form a class to 
themselves, and because they lire on the shore are called 
the shore fauna, the latter word being a term applied 
to animal life. Then there are the animals which live 
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PUTOMS (highly nuujniJUd)* 


at the 8U];face of the ocean, and they form the oceanic 
fauna. And, thirdly, there is a class of which we. know 
but .little, comprising all life at the bottom of the oceans, 
and called the deep-sea fauna. 

tii the cold seas of the far north and south ships 
often pass for miles 
ilirough water which 
swarms with very small 
plants called diatoms. 

So abundant are they 
that they give the water 
il yellowish-gi’con lip- 
pearance. A fine mus- 
lin net^pi^ed overboard 
will come up quite full of 
diatoihs, whi^h look like a soft jelly. In warmer parts 
of the ocean there are myriads of other minute seaweeds 
of a Mirtdish-browm colour. They are shaped like little 
fagots or« round bundles of sticks. In the Atlantic 
Ocean there is a large area called the Sargasso Sea. 
For thousands of square miles this sea is covered with 
immense masses of Gulf-weed, forming floating islands. 
The sailors of Columbus’s ships who saw them for the 
first time tho^ht ttiey w^ere solid, and wanted to get 
overboaid end walk upon them. This weed supplies the 
f(^ of ehormous quantities of animal life. Fishes of all 
> kinds swim amongst it, and myriads of minute animals 
live a happy and constantly active life uik)1i it. 

One of the most remarkable features of the animals 
which live on the ocean surface is that they are almost 
completely transparent and glass-like in appearance, and 
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80 concealed from their enemies the bi^ds, which 
hover over the surface in search of food, and fishes of 
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various kinds w^ch 
are always on the 
look-out for prey. 
One kind is entirely 
transparent except it^. 
liver and intestine, 
and as it drifts along 
it seems to be merely 
a shred of floating 
seaweed. This kiiKl 
develops a chain of 
young ones /is buds 
inside it, and then 
sets th^ chain *60 to 
shift for itself. 

Though v^i^ost of 
these aiymals are 
transparent, there are 


some which are of a blue colour and are so like the 


colour of the water that it is almost impossiblejto see 
them. .One of the best known of this kind is the Portu- 


guese man-of-war. This is not a single. animal, but is a 
colony of animals, and hanging beneath the Jlo^t are the 
various individuals which make up the colony. ‘ Sofne 
of them Ihivc long tentacles or feelers with which they, 
catch the food, but they have no stomachs. They pass 
the food to the inner parts of the float, where live larger 
animals which ai'e nearly ail stomach, and these digest 
the food and send the nourishment to the whole colony. 
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A most interesting peculiarity must be noticed in the 
eyes of tliese animals. As with animals which live at 
the bottom of tlie deep sea, so it is with those on the 
surface. Many of them are quite blind, and in others the 
eyes are so large that the animals look as * if their great 
w6rk in life was to carry their eyes about.* One beautiful 
little, animal is often called the oceanic butterfly. It is 
about an inch long, has a beautiful shell, and a pair of 
wings by^eans of which it flutters through the water 
like a butterfly. It lias two little streamers hanging out 



▲UaONAUT. 


{(om the shell. ^ These seem to balance it, and if either 
gets broken the animal can no longer go straight, but 
swims rSund and round in the most ridiculous fashion. 
Evidently they guide the animal iu some way which we 
""do not understand, for it has no eyen nor any trace of 
eyes. 

Most of these animals which live at the ocean surface 
arc nocturnal in their habits — that is to say, they come 
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up to the surface daring the and in the daytime 

they sink for some distance belo^ They also go down 
in stormy weather. It is. probable that they never go 
below forty or fifty fathoms from the surface. The 
reason for their going below in the daytime is probably 
due to the conditions under which they get their foibd. 
They live upon the vegetable life which is so abundant 
in the waters of the ocean. But this can only extend as 
far as sunlight reaches, and, though we cannot t^ll exactly, 
it is probable that the sun’s rays do not penetrate farther 
than about fifty fathoms. Hence these animals make 
the most of the food found in the zone in which they live. 
At night they come to the surface, where there is then 
only just sufficient light for them to see their food, 
whereas in the daytime they go down to the farthest 
depths to which the light reaches. ^ ■* , 

We have only very briefly spoken of the life at the 
ocean surface, but it must be remembered that vthe sea 
teems with life, and that the myriads and ^piyriads of 
these minute creatures form the food of the larger ani- 
mals and fishes. Some of the best known of these will 
be described in other lessons. 

Aoe*tar'*iutl : going abroad or seen | of which extend into the Tropica; 

only at night. I generally #n the slack water 

Sargmo Seat : these seas are found | around which ocean cutyents 
in each of the oceans the waters ! flow. 


8. OCEAN CUBBENTS. 

Ocean oiurents are produced ^y several distinct causes, 
some of which correspond in their nature to the maifi 
causes which create and vary the direction of winds. It 
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has been noticed that the great ocean currents move in 
the same direction as^e prevalent winds, and obsenrers 
have come to the conclusion that the surhee drifts or 
currents are caused by the winds. Just as warmer air 
rises, and currents of cooler air rush in to take its place, 
soVarmer water ascends, and currents of cooler u*ater 
^ow in to replace it, the density of both air and water in- 
creasing or decreasing with decrease or increase in their 
temperatiire. Thus differences of temperature set both 
air and water in circulation. If we consider this fact we 
shall readily discover the main cause of some of those 
ocean currents which exert so great an influence on the 
climate of certain parts of the world. 

In the tropical regions, the greater heat of the direct 
rays of* the sun raises the temperature of the surface 
w^ter^to a comparatively high ix)int, but it has of late 
years 1)een found that this higher temperature does not 
eatend^o any considerable depth in the waters below. 
Thus from^the rei^rts of the ‘ Challenger * we find that 
, the surface water of the Gulf Stream has a temperature 
of 75'' soon after leaving the Strait of Florida, whereas 
the topiperature of the water 1>elow it is only 85®. Fur- 
ther, in* the deepest parts of the ocean it was always 
found that the, temperature of the water was only just 
above freezing-point, and in some parts it fell even below 
the fr6ez1ttg-point of fresh water. On the other hand, 
in thu frigid regions the vast icefitids and the bitter 
* frosts chiU the surface waters, which sink by reason of 
* their greater density a^d displace the warmer .waters 
*below. By this means undcr-currents are created, which 
move frrom the frigid regions and displace the warmer 

0 


I 
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waters nearer to the Equator. As the latter ^re thus 
forced upwards, they flow as surface currents from the 
tropical regions to the north and to the south. Gonse- 
' quently we find several cold imder-currents flowing 
towards the equator, and warmer surface currents flowing 
from it. The cold currents sink so gradually that they 
continue to chill the atmosphere during the flrst part of# 
their course, while the temperature of the warm currents 
falls so slowly as they flow towards the Poles, that 
several of them retain their warming influence almost to 
the borders of the frigid regions. It is necessary also to 
explain that the courses of the surface currents from the* 
Equator to the north or south are modified by the action 
of the prevailing winds, as well as by the position and 
shape of the coast-landawth which they come in contact. 
Indeed, some currents are caused entirely by^the pressure 
of the winds blowing constantly in the same direction. 

Leaving the consideration of the tides to asaothef 
lesson, it may now be said that there are three main 
influences affecting the movements in the waters of the 
oceans : — (1) The unequal heating of the waters in dif- 
ferent parts, which causes an upward and a dowiiward 
movement of the waters between the surface and the 
depths, and also a northward and a southward movement 
between the Equator and the Poles. This exnla^s both 
the cold currents which move constantly from the Arctic 
regions, and the cold creep which drifts from the Ant- . 
arctic Ocean towards the Equator. (2) The action of 
the prevalent winds, which gives direction and velocity 
to the surface currents thus formed. The best example 
of currents caused in this way is afforded by the .equa« 
torial currents which move in the same direction as the 
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Trade Wijids. It must, however, be added that some 
persons hold that the rotation of the earth modifies 
th€t direction of ocean currents somewhat in the same 
way that it modifies the coarse of some of the winds. 
And (8) Currents are also caused by differences in saltness. 
Thus in the Arctic Seas it hapi)en8 in the summer that 
Jthe surface water is comparatively fresh owing to the 
melting of the ice. This water is less dense than the 
salter water beneath it, and overflows as it were at the 
surface, thus causing movements in the waters. 

Currents other than tides may be divided into three 
classes: — (1) ^ Constant onrrents, produced by differences 
in temperature, and modified in their courses by winds. 
The gi;^at constant currents are the Equatorial Currents 
otthe Atlantic, Pacific, and Indian Oceans. These flow 
steadily fron^ east to west across the oceans, and owe 
their direction largely to the trade winds which blow in 
the same direction. Another strong current produced 
by differences of temperature is the Peruvian current, 
which carries a body of very cold water from the Ant- 
arctic regions, along the western coast of South America. 
(2) FIriodie currents, due to the action of land and sea 
breezes* and monsoons. And (8) Counter-ourredts, which 
flow side by side but»in contrary directions to the great 
cuirent^ ^here is also to be recognised a general * creep* 
of cold ^lar water towards equatorial regions, and a 
.general drift of warm water towards the Poles. 

frig'-id : venr cold ; the frigid sooes the yeor blow from the NE. and 
Uo anmnd the Poles. the other half from the 8.\V. 

Mea'-seoas : winds which for Itelf acroaa the south coasts of Asia. 

c 2 


^ See folding*out map. 
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9. WINDS. 

We have seen that the chief currents in the ocea^ 
follow the direction of the prevailing winds, and to 
understand the whole subject it is necessary for us to 
see how the winds are caused. The chief cause of settiiig 
the air in motion is the difference of temperature of the , 
air in different places. If we take an ordinary air- 
balloon, and tie it up tightly so that the air in^de of it 
cannot escape, and then hold the balloon near the lire, 
we shall see that it will gradually swell and may even 
burst. Now what makes the balloon swell and burst ?• 
It is because the air inside has become heated, and as 
it does so it expands or becomes larger, and therefore 
requires more room. When the balloon swells it is be- 
cause the air inside is pushing outwards in ^1 direction^, 
and if the balloon be pricked with a pin, the air rushes 
out with a whistling noise. , 

If we could watch the direction in which tjiis warm 
air travelled after leaving the balloon we should see that 
it moved upwards. This is because hot air when it 
expands also becomes lighter or less dense, and s(x;ivhen 
it is freed and mixes with colder air the latter pushes 
downwards with the greater force, a^id 8a,the lighter ak 
is squeezed upwards. This may be noticed any evening in 
a room where the gas is lighted. If you stand on a chair 
so that your head is near the ceiling, you will find the 
air becomes hotter the higher you reach. Hence we find 
that hot air rises, and so a circulation or constant move- 
ment of the air in a room is kept up. 

Now this is exactly what is happening in various parts 
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of the earth, and as the regions within the Tropics form 
the hottest portion of the globe, it is there we should 
expect to see this law operating on the vastest and 
grandest scale. Where the sun is directly overhead, or 
nearly so, the air at the surf^e of the earth becomes veyy 
highly heated, and therefore rises in vast volumes. In 
this way an upward movement of the air begins. When- 
we consider the millions of square miles of land and sea 
which lie between the Tropics, and when we think of the 
intense heat of those regions, where the sun pours its 
beams vertically or nearly so all the year round, we shall 
see that at its largest part the earth is enveloped in a* 
belt of hot air which is ever moving upwards. And as 
it moves, other volumes of cooler air are drawn inwards 
to fill its place. 

Hence we see that differences of temperature will 
cause two distinct movements of the air. But if we 
followed the course of the hot air which rises very high, 
we should see that, after flowing over the layers of air 
beneath it, this air in its turn also becomes cool, and 
then gradually falls towards the surface again. 

Now from what we have said, we should exp^t to 
find near* to and within the Tropics that the air is con> 
stantly moving from the north and the ''south towards 
the equatorial regions. This is so, but the direction of 
the winds which are* caused in this way is not due north 
and south. We must remember that at the Equator the 
earth revolves more quickly upon its axis than it does 
anywhere else, and that the revolution becomes slower 
and slower as we approach the Poles. So that bodies 
of air moving towards the Tropics from the north and 
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sooth ans all the vhile approaching places which are 
moving round foster than the places from which they 
started; and being fluid bodies, they do not acquire 
this new rate of motion fast enough to keep up with 
t^e solid earth. Hence they lag behind, and as the 
earth turns from west to east these moving currents of 

• air, hr winds as we call them, acquire a motion towards 
the west. 

In this way the most important winds of the eartli 
are caused, and as they blow steadily all the year round, 
and sailors can always rely upon finding them in certain 

* latitudes, they are called the Trade Winds ; the Vorth- 
Eastsrly Trade Wind in the North Atlantic, and the 
8outh<Sasterly Trade Wind in the South Atlantic. The 
north-east trades blow constanMy between 9’ and 27” N. 
let.,* and the south-east trades between 8° N. lat. and 25° 
S. lat. The latter having a greater width of sea to blow 

*ovcr are fresher and stronger than the former. It was 
the north-east trade wind which carried (Jolumbus safely 
across the Atlantic, and the south-east trade wind which 
wafted Magellan's leaky vessels over the Pacific. Owing 
to tftq vast number of islands in the latter ocean tho 
trade winds are to a certain extent broken ^ip, and do 
*not blow so ct>nstaAtly or so steadily as in the Atlantic, 
pw^^ to^the masses of land in the northern tropical 
regions* there is only one trade Wind in the Indian 
■ Oedan. 

Between the regions of the trade winds lies the dreaded 
girdle or zone of the (equatorial calms, the well-known 
SoUruns, where dreadful storms alternate with Icilg 
calms; where: — 
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* Down dropt the breeze, the sails drop! down, 
’Twas sad as sad could be ; 

And we did speak only to break 
The silence of the sea. 

Day after day, day after day 
We stuck, nor breath nor motion ; 

As idle as a painted ship 
Upon a painted ocean.* 


Outside the region of the trade winds, for ten or twelve 
degrees on each side, is a belt called the horse^latitades, 
where sailors also find alternations of calm and storm. 

It has been already shown that the hot air which rises 
within the Tropics overflows towards the north and south,* 
and, becoming cooled, gradually sinks again towards the 
surface. But this air is moving from quickly revolving 
regions to slower ones, and as it moves north and south 
it is moving faster than the land over whkh it passes. 
ISence it acquires a direction towards the east, and causes 
south-westerly winds in the north and south temperate 
zones. 

Hence, we see that just as in the ocean there is an 
upward and downward movement of the waters owing to 
differences of temperature and saltness, as well as ^ con- 
stant movement of warm water to the north and south and 
of cold water towards the Tropics,*^ so iii the air-ocean 
above there is a constant movement upwards ,jin^ down- 
wards, and of hot air to the north and south, V^hile the 
cooler air moves towards the Tropics. 


: changes from one 

to the other. 

•B-vel'-op-^ : surrounded by. 
0ir>«a4a'-tm ; moving round. 


Trop*-ios: the parts of the earth 
b^ween the IVopic of Cancer on 
the north and the Tropic ot 
Capricorn on the south. 
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lo/oTOXiOBrBS AND WATlDEUKPOtTm 

In .tropical regions there are occasionally dreadful 
storms of swiftly moving winds which are called typhoons, 
oydoaoi, or tornadoes. These storms are great rotatory 
winds that move along a curved line in increasing 



s 


TIIK TRACK or A TORNADO. 

circles. *[n the northern henrisphere the rotatory move* 
.ment follows a direction contrary to that of the hands of 
a clock ; while the opposite takes place in the southern 
hemisphere. Besides i}^e circular motion around the 
centre, the centre itself has a progressive movement. 
The space over which these circular storms extend varies 
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from twenty or thirty to some hundreds of miles ; and 
they expand and lose something of their violence as they 
advance into the higher latitudes. 

A knowledge of the laws which regulate the move* 
ments of storms is of great importance to the mariper, 
since it points out to him the direction he has to give his 
ship to gain the external limits of the tornado, aifd thus 
remove it from danger. Sometimes these storms burst 
with unexampled fury over the islands of the West Indies 
and do an immense amount of damage. 

Waterspouts are formed by two winds blowing in 
opposite directions and raising or sucking up the watdr 
in their vortex. They generally form a double cone ; the 
superior part, with its apex downwards, consisting of a 
dense cloud, while the inferior cone, the apex of which is 
turned upwards, consists of water, which is thus sometimes 
raised to a height of several hundred feet. Waterspouts 
seldom last longer than half an hour. Their course and 
movement are very irregular — straight forwards, in zig- 
zag lines, alternately rising and falling, stationary, 
slow, or progressing with a rapidity of thirty miles an 
hour. They are more frequent near the coast , titan in 
the higlv seas, and are most commonly seen in very hot 
climates. They seem to occur particidarly in regiobs 
where calms frequently alternate with stor(ias,«w^ich is 
not to be wondered at, since they owe their* origin to 
miniature storms or whirlwinds. 

ACydon* in the Barbadoei. — * After midnight the un- 
interrupted flashing of the lighting became terrible and 
grand, and the storm raged fearfully. The upper regions 
of the atmosphere were meanwhile furrowed with-inees- 




WATBMfOOT. 
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sant lightnings ; but these vivid flashes wer4 surpassed 
in brilliancy by the streams of electric fire which exploded 
in every direction. A little after two o’clock the howling 
of the storm was such that no language is able to 
describe it. A few minutes later the lightning ce^d, 
and the tenfold darkness which now enveloped the town 
was indescribably fearful. Fiery meteors now fell from 
the sky ; one particularly, of a globular form and blood- 
red colour, dropped down from a great heighU 

‘Immediately afterwards the storm again broke in 
from the west with indescribable fury, driving thousands 
of ruins before it like missiles. The strongest buildings 
shook to their foundation ; nay, even the earth trembled 
as the destroyer passed over it. No thunder was to be 
heard for the dreadfuP howling of the wind ; the roar of 
the ocean whose mighty waves threatened^ to destroy all 
that the other elements might spare, the rattling of the 
tiles, the falling in of roofs and avails, formed altogether 
a terrific chaos of sound^. After five, thesstorm abated, 
and now the falling of the tiles and bricks was distinctly* 
heard, as they fell to the ground after having been 
carried high into the air by the last gusts of wi^d. 

‘ Aif soon as the twilight rendered objects visible, the 
writer went upon the quay. The rain fell with such 
violence that it hurt the skin, and so thick , that one 
could not see farther than the end of the mole. The 
aspect was beyond all description sublime. The waves 
rolled gigantically towards the shore as if nothing could 
withstand their violence ; but as soon as they broke upon 
the quay they lost themselves under rubbish of every 
description. Beams, cordage, casks, and goods formed a 
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continaousaundulating mass. Only two vessels remained 
upright ; many were overtomed or lay on the lee side in 
shallow water. From the tower of the cathedral a scene 
of imiversal destruction presented itself. The aspect of 
i thejcountry was like that of a desert ; it seemed as if fire 
had gone over the land, devouring and burning everything 
before <it. Some few trees stripi)ed of their leaves and 
branches presented a cold and wintry aspect, and the 
numerous •country-houses about Bridgetown formerly 
shaded with dense bushes now lay bore and in ruins.' 


ia-OMt'-Mit: without ceasing. 

: on a very sniall 

scale. 

: moving round and 

round, « 

sta'-Uon-ary : fixed in one place. 


▼or'»tez : the hollow centre caused 
by a mass of fluid whirling very 
rapidly, 

the mole : a breakwater used as a 
landing-place running out into 
th^Boa. 


U. THB OQBAN. 

lloLL on, thou deep and dark blue Ocean — roll ! 

Ten tlimiHand Heets tjweeptover thee in vain; 

Man niark» the earth with ruin — his control 
Stops with the shore ; — u[)on the w^aterjr plain 
TBl wrecks are all thy deed, nor doth remain 
A shadow of man*s ravage, save his own, * 

, When, for it moident, like a drop of rain, 

, Qe sml^ into thy depths with bubbling groan, 
Without a grave, unknelled, uncoflbied, and unknown. 

The armaments which thunderstrike the walls 
Of rock«bailt cities, ];)idding nations quake, 

And monarchs tremble in their capit^, 

The oak leviathans, whose huge ribs make 
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Their clay creator the vain title take 
Of lord of thee, and arbiter of war ; 

These are thy toys, and, as the snowy flake. 

They melt into thy yeast of waves, which mar 
Alike the Armada’s pride, or spoils of Trafalgar. 

Thy shores are empires changed in all save thee— 
Assyria, Greece, Borne,' Carthag6, what are tl&ey ? 
Thy waters wasted them while they were free. 

And many a tyrant since ; their shores obey . 

The stranger, slave, or savage ; their decay 



Has dried up realms to deser^ i^ot so thou. 
Unchangeable save to thy wOd waves* play — 
Time writes no wrinkle on thine azure 'broV-- 


Sucb as creation’s dawn beheld, thou roUest now. 

Thou glorious mirror, where the Almighty’s form 
Glasses itself in tempests ^ in ^ time. 

Calm or convulsed — in breeze, or gale, or storm, 
Idng the Pole, or in the torrid clime 
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Dark'^eaving ; — boundless, endless, and sublime--- 
The image Of Eternity— the throne 
^ Of the Invisible ; even from out thy slime 
The monsters of the deep are made ; each zone 
Obeys thee ; thou goest forth, dread, fathomless, alone. 

And I have loved thee. Ocean ! and my joy 
Of youthful sports was on thy breast to he 
Bornev like thy bubbles, onward : from a boy 
1 wantoned with thy breakers — they to me 
Were a delight ; and if the freshening sea 
Made them a terror — ’twas a pleasing fear, 

For I was as it were a child of thee, 

An;) trusted to thy billows far and near, 

And laid my hand upon thy m^ne— as I do here. 

Lord Byron. 


Ar^aa-mtAto : the heavy gune 
which a fleet of war-shipe carries. 

ar'-hit-er : one w||p decides between 
two opposinfparties. 

As-sj'-n»a: formerly a powerful 
kingdom traversed by the K. 
Euphrates. 

Car'-Uaga: at one time a powerful 


city in the north of Africa on the 
shores of the Mediterranean, 
j le*vi'-a*thaB : anything of huge 
sise ; here refers to large ships. 
I In the book of Job the word is 
used for the name of a huge 
aquatic animaL 
’ wan'-tOB-ed : sported with. 


12. THB INHABITAlfTS OF THB 8SA: 
OBTAOBAHS. (I.) 

Of all the living creatures that people the immensity of the 
ocean, the eetaeeaas, or the whale family, are the most 
perfect* Their anatomici^l construction renders them in 
many respects similar to man, and their heart is sus- 
ceptible of a warmth of feeling unknown to the cold- 
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blooded fishes, for the mother shows signs of ^jbtaohment 
to her young, and forgets her own safety when some 
danger menaces her offspring. Like man, the cetacean 
breathes through lungs, and its heart pumps to all parts 
of its body streams of tvarm red blood. The cetaceans 
are distinguished, moreover, from the fishes by the bring- 
ing forth of living young, by a greater quantity of bloody 
by the smoothness of their skin, under which is found a 
thick layer of fat, and by their blow-hole, which<is situated 
at the top of the head, and corresponds to the nostrils of 
the quadrupeds, not for the purpose of smelling, but 
merely as an organ of respiration. 

The mechanical principle of propulsion is the same 
in the whale and the fishes, the broad tail being swept 
to and fro through the «¥ater, and so driving the creatqre 
forward, just as a sailor propels a boat by working, a 
single oar backwards and forwards in the stern. The 
screw-propeller of our steamers is nothing but a clumSy 
imitation of the fish’s tail, which is not onJj;.a mere in- 
strument of propulsion, but a rudder by which the course 
is directed. There is this difference, however, between 
the fish and the whale, for while the former m^es its 
tail from side to side, the whale moves its tail upwards 
and downwards. 

The power wrapped up in a whale’s tail is alnlost 
beyond conception. The weight of a full-igrown whale 
may be appreciated when the reader reflects that the 
famous elephant Jumbo would have to be multiplied 
many times before his weight would equal that of a large 
whale. Yet the late Captain Scott, B.N., says that when 
on the quarterdeck of his own ship he repeatedly saw 
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the whales leaping in mere play so high out of the water, 
that the^horison was clearly visible under them* Now 
Qaptain Scott lived to be nearly a hundred years old, and 
When he was in active service the quarterdeck pf a man- 
of-war was at least thirty feet above the water ; add to 
ttiis measurement his own height (he being rather a tall 
mau), and the reader can then appreciate the terrific 
power of the animal’s tail. 

Although the whale does not need, and therefore doed 
not possess, the hind-limbs, it does need the fore-limbs, 
though, when covered with skin, they look more like 
the fins of a fish than the fore-limbs of a mammal. 

Though the whale is the largest of all mammals, it 
has a very cowardly nature. Besides man, a vast 
number of enemies, great and small, persecute the whale* 
f he sword-^ and the thresher, a species of shark, often 
attack him conjointly and in packs. As soon as his 
dmck appears above the water, the threshers, springing 
several v^ds into the air, descend with great violence 
upon the object of their rancour, and inflict upon him 
the most severe slaps with their long tails, the sound of 
which resembles the report of distant musketry. The 
swordfish, in their turn, attack the distressed whale, 
^tabbing from, beloqr ; and thus beset on all sides, and 
bleeding from countless wounds, the huge animal, though 
dealm^ih^ most dreadful blows with its enormous tail, 
and. lashing the crimsoned waters into foam, is obliged 
to succumb at last. 

Fishermen relate that the whale and saw-fish, when- 
ever they come together, engage in deadly combat, the 
latter invariably making the attack with inconceivable 

p 
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fury. The whale, whose only defence is his tail, endea- 
Toors to strike his enemy with it; and a single blow 
would prove mortal. But the saw-fish with astonishing 
agility shuns the tremendous stroke, bounds into the 
air, and returns upon his huge adversary, plunging the 
rugged weapon with which he is furnished into his back. 
The whale is still more irritated by this wound, which ^ 
only becomes fatal when it penetrates the fat; and, 
thus pursuing and pursued, striking and stab^^ing, the 
engagement only ends with the death of one of the 
unwieldy combatants. 

The home of the Greenland whale is confined to the . 
high northern seas, where it has been met with in the 
open waters or along every ice-bound shore as far as man 
has penetrated towards the Pole. The southern limit of 
its excursions seems to be about 60'’ N. lat. ^ 

The fin-fish or northern rorqual wanders farther 
south, and is sometimes stranded on the shores of the 
British Islands. There are several other kin4fij)f whales, 
the best known of which is the sperm whale or cacha- 
lot. The peculiar fat or sperm which renders the 
cachalot so valuable is chiefiy situated in the^ead. 
Junk is the name given by the fishermen to a solid mass 
of soft, yellow, and oily fat, weighing between two and 
three tons, based on the upper jaw, and forming the 
firont and lower part of the snout ; while the ^vify Called 
cose is situated beneath and to the right of the spouting 
canal, and corresponds to nearly the entire length of 
that tube. It is filled with a ver^ delicate web of cellular 
tissue, containing in large cells a limpid and oily fluid, 
which is liberated by the slightest force. The quantity, 
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chiefly sjpemuMeti, oontamed in this singular reeeptaole 
is often very eonsiderable, nearly 600 gallons having 
been obtained ficom the case of one- whale. 


: the 

wey in which the framework of 
an animal ic pat together. 

foe; enemy. 

lim'-pid : clear ; that can be seen 
thfoog^ 


maa^aal: an animal that aocklea 
it! young. 

pro*piil'-alon : the being driven 
timagh the water, 
raa'-oour: ill-will; spite; malieo. 
&.V.! BoyalNavy. 


18. TIDBS. (I.) 

Tides are caused by the mutual attraction of the earth 
and the moon, and in a less degree by the mutual attract 
tion of the earth and the sun. Though the moon is so 
very small when compared with the sun, yet she is so 
close to the earth that she exerts far more influence upon 
the waters gf the ocean than the sun does. The opera; 
tion of these forces upon the water may be observed daily 
•on our o\m shores. When the moon is directly over the 
ocean, sl^draws its waters into a long bank, stretching 
north and south, and rising to a height of about five feet, 
the summit of the bank being almost under the moon, 
thuflj^using high water, or high tide. 

As the moon is on the meridian of any given point 
on the earth% surface only once in twenty-four hours, 
this explanation would account for only one tide during 
the flaf • ^ut when the moon is directly causing a tide 
upon any part, there is a corresponding heaping up of 
the waters on the other side of the earth exactly opposite 
to it. This is due to the fact that the moon pulls the 
whole earth slightly towards itself and away from the 
waters on the side of the earth which is away from the 



62 GEOGRAPHICAL READER'; STANDARD VII.. 


moon. Hence the waters run together and form ^ second 
tidal wave on the other side of the earth. Thus there 
are two tides a day all over the world, for as the earth 
turns on its axis, every place upon its surface must come 
directly under the influence of the moon, and must also 
be farthest away from that direct influence, once in 
about twenty>four hours. 

High and Low Tides.— This heaping up of the waters 
forms a long tidal wave. As this wave approaches an 
indented coast-line, such as that of Great Britain, the 

Bwth 



BUN AND MOON IN CONJUNCTION, NEAP TIDES. 

The line drawn round the Earth showfs in a greatly enlarged form, the Tidal Ware. 

progress of the wave is impeded, and the water ^J^ing 
confined into narrow channels rushes up the estuaries 
and bays seeking an outlet. Hencce in sv.ch places the 
tide rises higher than in the open sea ; the tide ris^ 
steadily for six hours, during which time iii^is*^ill to 
flow, until high tide is reached. It then falls or ebbs 
for six hours until low tide is reached. 

The same thing happens during the next twelve 
hours or thereabouts, so that during a little over twenty- 
four hours high tide and low tide both occur twice* 
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Between the time of one high tide and another the moon 
has moved some distance in her whit, and thos high tide 
is on an average about fifty minutes later on any tme 
day than on the day before. 

Bpring and Heap Tides. —But it is noticed that regularly 
OTery fortnight the tides reach their greatest height. 

IsBounU giurier 




Foorth QaarUr 

HcS 4!n> eooa n orrunmox, xsir tides. 

0 

Thus ^ A particular clay it may be seen that at Londoi: 
J3ri^ge the tide reaches a height, say, of nineteen feeti 
while on the same day in the following week it rises onl} 
eleven or twelve feet. How can this difference \h 
accounted for ? At th% beginning of the lesson, it wai 
stated that the sun helped to cause the tides. The fiici 
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is that the mutual attraction of the earth and .the sun 
causes tides in exactly the same way that, as already 
shown, the mutual attraction of the earth and the moon 
does, though in a less degree. 

At new and full moon, the moon and sun are in such 
a position towards the earth that they exert their in- 
fluence together in drawing up the waters. This causes 
a very high tide which is followed by a very deep ebb. 
These are the highest kind of tides, and are called spring 
tides. 

At half-moon, both waxing and waning, the influence 
of the sun is exerted at right angles to that of the moon, 
and the bodies are no longer acting together in pulling 
up the waters. The attraction of both sun and »moon 
causes a tide, and the smftll tide caused by the sun lessens 
the larger tide caused by the moon. Henee the flood 
does not rise so high, nor does the ebb sink so low. These 
are called neap (or nipped) tides. As the moon takes a* 
month to complete her revolution round thw» earth, it 
follows that both spring and neap tides occur twice a 
month. It must be remembered that high tide does not 
take place at the exact time when the moon is rrer a 
given mefidian, but the tide follows the moon, and in 
the open ocean high tide is about t^o hoUrs later thaif 
the moon. Further, spring tides do not occui^at tlie 
exact time when the moon is full or new,^efther do 
neap tides take place exactly at the quarters, but they are 
both about a day later. 


it-trae'-tioB : all the heavenly 
bodies have an attraction for 
each other, and each attracts 
everything on its sorlace. 


ia-dent'-ed : uneven ; in and oat. 
•nm'-adt: the highest part, 
waa'-lng: growing smaUer. 
wasMag: growing larger* * 



TIDES. 


85 


14. TIDB8. (IL) 

The Tidal WaTe.— It is in the Antarctic Ocean that we 
find an expanse of water encircling the globe, and it is 
there we most look if we wish to study the course of the 
great tidal waves. From this starting-point they flow to 

• the northward and westward, progressing like any other 
great wave, in which the waters are not carried forward 
but onl^ raised with an undulatory movement. But in 
the first place it must be remembered that, though the 
moon is constantly moving eastward, it appears to be 

• moving towards the west. This is owing to the greater 
speed with which the earth rotates. Hence we shall find 
that the tidal wave moves towards the west, and in the 
Atlantic Ocean also towards thc^ north. 

• The tidal wave which ultimately reaches our shores 
arrives at the Cape of Good Hope thirteen hours after it 
has left the coast of Tasmania, and thence rolls onward 
in fourteen or fifteen hours to the coasts of France, 
Spain, and Ireland. It penetrates into the North Sea by 
two different ways. One of its branches turns eastward 
round the north of Scotland and thence flows onwards to 
the south, taking from nineteen to twenty hoilTs for the 
passage from Hhe west of Ireland to the mouth of the 
^ham^. A tide-wave, for instance, which appears at 
five*in ftie Afternoon on the west coast of Ireland, arrives 
. at eight near the Shetland Islands, reaches Aberdeen at 
midnight, Hull at five in the morning, and Margate at 
noon. 

The other branch of the same tide-wave, taking the 
shorter route through the English Channel, had mean* 
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while preceded it by twelve hoars, having reac);^ed Brest 
about five o’clock in the afternoon (at the same time 
that the northern branch appeared at Galway), Brighton 
at nine, and the mouth of the Thames at midnight. 
Thus, in the southern comer of the North Sea, two tide- 
waves unite that belong to successive floods. The meeV 
ing of these tides gives rise to higher tides than would , 
otherwise take place, and by giving deep water to the 
Thames allows large ships to sail up that uiver and 
considerably adds to the usefulness of London as a 
seaport. 

It must be remembered that in narrow and confined • 
seas and in estuaries the tidal wave not only rises and 
falls, but it actually flows strongly as a current, carrying 
the waters along at a rate of as much as five or six mil^ 
an hour. This current is so strong that sailing vessel^ 
have considerable difficulty in moving against it, and 
sailors carefully watch the tide so as to get as much help 
as possible from its moving waters. 

Height of the Tides. —Were the whole earth covered 
with one sea of equal depth, the tides would regularly 
move onwards from east to west and everywhere |(i;tain 
the same height under the same latitude. But the direc- 
tion and force of the tide- wave ara modified by many 
obstacles on its way, such as coast-lines and groups Of 
islands, and it has to traverse seas of very unf qua\ dbpth 
and form. Flat shores impede its current by friction, 
while it rolls faster along steep, rocky coasts. In mid- 
Pacific the tidal wave only rises to a height of from three 
to five feet, and in the open Atlantic it does not exceed 
ten feet. 
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The e£^t of a shallowing sea-bed is to retard the 
progress of the tidal wave, so that the advancing waters 
overtake those in front and cause them to be heaped up. 
The shallow bank upon which the British Islands lie 
thus serves to increase the height of the tidal wave as it 
advances to our shores. Hence we find that in the 
Bristol Channel the tide reaches a height of fifty feet, 
while in the English Channel, which is open at both ends, 
it only rises about thirteen feet. The highest tides take 
place in the Bay of Fundy in North America, and here 
' there is a difference between high and low water of from 
fifty to seventy feet. 

The difference in the height of spring and neap 
tides is ^also very marked in some places. Thus in 
Milford Haven during neap tides^there is a difference 
betjreen highland low water of about fourteen feet, 
whereas at spring tides the difference is as much as 
twCnty-five feet. The height of the tides in the harbours 
round the coast depends very much upon the direction 
•and strength of the wind. Thus it has been observed 
on the coasts of Cornwall and Devon that when the 
baromet«T falls an inch (a sign of wind) the level of the 
sea rises a foot higher than would otherwise htife been 
the^case. 

It has been commonly stated that, as the Mediter- 
ranean*iri ^ §0 small a body of water as compared with the 
oqeansf it has no tides. But this is not correct, for, 
^though the tidal wave is almost imperceptible in the 
western parts, it rises on t^e eastern shores to a height of 
over a foot. 

A Tidal Bore. — Sometimes the tide in rushing up an 
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estuary is impeded by rocks and a rapidly shallowin 
shore. The water then becomes heaped up, and rushe 
up the river in the form of a high wave. This wave i 
called a bore, and makes its way up the Severn as a wa] 
of water nine feet high. In some of the Asiatic river 
the bore reaches a great height, and is very destructive t* 
the river banks and causes great danger to the shipping 
Thus in the Hooghly the bore advances as a wave twenty 
five feet high. But it is in the Tsien Taifg in Ghim 
that the greatest bore is found. Here the bore takes th< 
form of a swiftly moving mass of water thirty feet ii 
height and stretching from shore to shore as it advanCei 
up the river. 

‘ Loud shouting from the fleet announced the appear 
ance of the flood, which seemed like a glistening white 
cable stretched athwart the river at its* mouth, as»fa] 
down as the eye could reach. Its noise, compared bj 
Chinese poets to that of thunder, speedily drowned fbai 
of the boatmen ; and as it advanced with gf^at rapidity, 
it assumed the appearance of an alabaster wall, oi 
rather of a cataract four or five miles across, and about 
thirty feet high, moving bodily onward ! Soon itnreached 
the a^anced guard of the immense assemblage oi 
vessels awaiting its approach. As thb foaming wall ol 
water dashed furiously onward, the boatpien were 
silenced, all being intently occupied in ♦keeping their 
prows towards the wave, which threatened to submerge 
everything afloat; but they all vaulted, as it were, to 
the summit with perfect safety. 

* The spectacle was of greatest interest when the bore 
had passed about half way among the craft. On one 
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side they were quietly reposing on the surface of the 
unruffled stream, while those on the lower portion were 
pitchmg and hea^g on the flood ; others were scaling, 
with the agility of salmon, the formidable cascade.’ 


: a semi-transparent 
kind of gypsum or sulphate of 
lime. 

Bijy of Fondj : between Nova 
Scotia and New Brunswick, 
ba-ro'-mo-tor: ^ instrument for 


measuring the pressure of the 
atmosphere. 

Hoogh'-ly : the mouth of the 
Ganges navigable for ships, 
pre-ood'-od: went before, 
vault'-ed: leaped. 


16. THS TBEASUBES OF THE DEEP. 

\Vhat hidest thou in thy treasure-caves and cells, 
Thou hollow-sounding and mysterious main 9 
— Pale ^stening pearls and rainbow-coloured shells, 
Bright things which gleam unreeled of, and in vain. 
—Keep, keep* thy riches, melancholy sea ! 

We ask not such from thee. 

Yet more, the depths have more ! What wealth untold 
Far do\vn, and shining through their stillness lies ! 
Thou hast the starry gems, the burning gold. 

Won ftom ten thousand royal argosies. ^ 

— Sweep o’er thy spoils, thou wild and wrathful main ! 
Earth claims not these again ! 

Yet morel the billows and the depths have more ! 
High*heart8 and brave are gathered to thy breast. 
They hear not now the booming waters roar. 

The battle-thunders will pot break their rest. 

— Keep thy red gold and gems, thou stormy grave ~ 
Give back the true and brave. 
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Give back the lost and lovely ! those for vfhom 
The place was kept at board and hearth so long, 

The prayer went up through midnight’s breathlesE 
gloom, 

And the vain yearning woke ’midst festal song ! 

Hold fast thy buried isles, thy towers o’erthrown,— 
But all is not thine own ! 

To thee the love of woman hath gone dow^n, 

Dark flow thy tides o’er manhood’s noble head. 

O’er youth’s bright locks and beauty’s flowery crowu 
— ^Yet must thou hear a voice —Restore the dead ! 
Earth shall reclaim her precious things from thee — 
Restore the dead, thou sea ! 

' Mrs. Hemasis. 
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M. tIu nrHABlTAITPS 07 VHS 8BA : 

. 0BTA0BAN8. (IL) 

Tbb 'narwhal, or vnioton-fish, attains a length of from 
twenty to twenty>five feet. He is of a grey-white colour, 
pnnAured with many white spots, and, as his head is not 
d^propprtionate to the leng;th of his body, may rank 
among the handsomest 
cetaceans. .He distin- 
guishes himself from all 
bther members of the 
family by the long 
twisted tooth or horn 
projectin(|^ horizontally 
from the upper jaw. 

This mighty ^weapon, 
the true use of which h*«wmai,. 

con* only l)o guessed at, was formerly sold at a very 
high price a% proceeding from the fabulous unicorn. At 
present it is only paid for according to the worth of its ex- 
cellent ivory, which is harder, heavier, and less liable to 
torn yeljow than that of the elephant. The whalers are 
therefore highly delighted when they can pick up a Chance 
narwhal, but thieuonly Jiappens in narrow bays, for the 
unicorn is an excellent swimmer, and extremely watchful. 
Scoibsl^ ftund in the stomach of a narwhal remains of 
cnttlefiidies, which seem to form his chief food, besides 
pieces of skates and plaice. The narwhal is common in 
the North Atlantic Ocean, but is never found in the 
Pacific. * 

The fhk^iin tribe is distinguished from the cachalot by 
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a more proportionate bead, and from the narwhal by the'' 
absence of the long horn. The most famous member of 
this nomerons family is undoubtedly the classical dolphin 
of the ancients, which attains a length of from nine to ten 

feet. Troops of dolphins 
often accompany* for 
days the track 0/ a ship, 
and agreeably interrupt 
the monotony of a long 
sea voyage. 

The porpoise, which 
only attains a length of 
five or six feet, and 
seems to be the smallest 
of all cetaceans, is fre- 
quently confounded with 
the dolphin. It is at 
home in the whole of 
the Northern Atlantic 
and also in the Mediter- 
ranean Sea. While the 
dolphin prefers Jthe high 
seas, the porpoise loves 
tranqyil bays and cliff- 
sheltered shores,' and 
often smms up the rivers driving before hifli riioals of 
herrings and sprats. The porpoise is a no less excellent 
swimmer than the dolphin, making at least fifteen miles 
an hour. His rapidity and sharp teeth render him a 
most dangerous enemy to allihe lesser fry of the ncAiLn, 
whose sole refuge lies in the shallowest waters. When 
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he rises to the sorCue to draw breath, the baek only 
appears, an j the head and tail are kept onder water. 
At the entrance of harboors, where he is frequently seen 
gambolling, his leaping movements, now rising with a 
grunt, now sinking to reappear again at some distance, 
afford an entertaining spectacle. 

A mjieh more formidable animal, the largest of the 
wfiole dolphin tribe, is the ravenons gtaapus, which 
measures qp less than twenty>flvo feet in length, and 
twelve or thirteen feet in girih. The upper part of the 
‘'body is black, the lower white. Its ordinary food is the 
seql and some species of flat-fish, but it also frequently 
gives chase to the porpoise, and perhaps the whale would 
consider the grampus as his most formidable enemy 
were it not for the persecutions of man. 

The turtle \)elongs to quite another class than the 
' cetaceans, as it is one of the few remaining kinds of a 
onca numerous family— namely, the reptile. Theanatdmy 
of the turtle pffers many points of interest ; its vertebre, 
ribs, and breastbone growing together so as to form a 
I bony envelope round the whole animal. This harness is 
covered by the skin, which in its turn is bedecked with 
large scales, while all the muscles and other soil parts 
are enclosed in t^e inper cavity. Only the bead, feet, 
and tail protrude through openings between the upper 
and undesSoarapace ; and these can, by the land tortoises 
at leasts be withdrawn entirely under the former. This 
is 'the only protection which Nature has afforded these 
Snimals ag ains t their enemies, for they have neither 
swiftness of fli|^t nor an^ offensive weapon at their 
command. But as soon as anything suspicious approaches 
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they conceal themselves under their massiv^ cover, and 
oppose to every attack by tooth or nail the passive re- 
sistance of an impenetrable shield. 

The turtles are distinguished from the land tortoises 
particularly by their large and long hn-shaped feet, and 
also by a longer tail, which serves them as a rudder. 
They have no teeth, but the horny upper jaw closes over 
the lower like the lid of a box, thus serving them as 
excellent shears either for crushing shells or«dividing the 
tough fibres of the sea-grass. The flesh of the green 
turtle is everywhere esteemed as a first-rate delicacy, and 
its eggs are richly flavoured. Some kinds of turtle weigh 
over 800 lbs., and lay from twelve to twenty dozen eggs. 
No wonder that the mariner tired of salt beef and dried 
peas persecutes them #n all the coasts of the tropical ,seas, 
wherever solitude, a flat beach,, and a faT^ourable sefison 
promise to reward his trouble. 


oa'-ra-ptee : shield or covering, 
fab^-ions : spoken of in fables or 
talcs ; not founded on fact, 
hor-i-ion'-tal-ly : parallel with the 
horizon ; the opposite of vertical. 


pime'-tar*ed ; marked out* with 
small holes. 

ver'-te-bne : the Column of small 
bones that guards the spinal 
cord. 
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17. THE ATI.ANTIG OOBAV. (I.) 

The Atlantic Ocean lies between the Old and the New 
World. It in a long irregular valley hlleil with water* and 
haa a very broken eoastdiiu*. eonsisting of the nhoroH 
of Euroiie and Africa on the euHtern side tuid those 
of America on the western. Of these coastH the most 
indented are the shores of KuroiKS where large seas such 
as the Medfterranean and the Baltic are joined to the main 
ocean by narrow channels. Stretching from the Arctic 
Circle in the north to the Antarctic Circle in the south* its 
waU'rs are spread over an extent of 10,000 miles. Its width 
varies from 800 miles between Greenland and Norway to 
1,500 miles betwei*n Brazil and Sierra Leone, while at its 
widest part, between Florida aind the coast of Africa* it 
measures 3,600 miles. It covi rs a total exUait of about 
•10*000,000 s(|iuire miles* and is thcrofore larger than the 
Old World. 

Shape of the Ocean Bed. — Though there arc many vast 
patches in the lloor of the Atlantic of which w^e know so 
little that we cannot make a correct map* still* generally 
siK:akitig* so many soundings have been taken Jthat we 
are able to understand the general form of the bottom of 
thd ocean valley.* Thfs is especially true as regal|||||^v 
floor of t^e North Atlantic, which has been often 
with a view of finding the Imi course to take inlying 
telogrdph-cables. In addition to the information gained 
>in this way* various expeditions have been sent out for 
the purpose of making fScieiitific researches* and the 
deep*sea soundings taken by them have greatly added to 
our knowledge. From them we learn that from the west 

B 
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coast of Europe a large submarine plain forn^s the floor 
of the ocean for several hundreds of miles. From this 
plain rise the masses of land which are called the 
British Islands. These islands are of irregular shape 
and have an extremely rugged coast-line in the west, 
where for ages the wild waves of the ocean have bealten 
upon the rocky shores, eating out the soft places an^ 
leaving the hard rocks standing out in the most fantastic 
forms. They are separated from the mamland by two 
bodies of water, the North Sea and the English Channel, 
each of which is extremely shallow, and a depth of more 
than 300 feet is rarely met with. 

This submarine plain extends to the west for a 
distance of about 200 miles, when there is a rapid 
descent to a depth of nbout 2,000 fathoms. From this 
depth the ocean bed stretches out to the west as a vast 
undulating plain, crossed by many a range of bills and 
furrowed with manj^a valley, until it reaches a peint 
about 800 miles from the coast of Newfoundland, where 
the bed gradually rises again in a long slope to the 
shores of North America. This great plain has a width 
of a thousand miles and an average depth of about 
10,000 <eet — that is to say, a rope two miles in length 
if let down from the surface would reach the bottom in 
places. It has been called the ^ telegraph plateau ’ 
because its formation is so well adapted for th^ purpose 
of laying the cables, and because it has been crossed 
in several places by these wonderful ties which literally, 
join the Old World to the New. 

Bredgiiig. — But not only Iiave we learned the shape 
of the bed of the ocean, but we have already found out a 
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great deal about what lies on this vast floor. This 
knowledge has been acquired by the use of dredges which 
have been lowered from ships, and, after having been 
dragged for some distance along the bottom, have been 
hauled up and their contents examined. The expedition 
which threw most light upon the bed of the ocean was 
that of the ship ‘ Challenger,’ which sailed from Ehgland 
in December 1872 and returned in June 1876. This 
ship was specially fitted for the purpose, and carried a 
number of men who were skilled in various branches of 
science. The deep-sea trawl used almost constantly in 
the latter part of the voyage consisted of a conical bag 
twenty feet long, with one side susixmded by six strong 
straps to a beam of very hard wood from sixteen to 
twenty feet in length.** The other side of the mouth of 
the bag hung loose, and was weighted witK close-set rolls 
of thick sheet lead to drag along the bottom. Two iron 
runners like the runners of a sledge were fixed one’ at 
either end of the beam, and were made so h'eavy that as 
the trawl was lowered the beam went dowm with its side 
to which the runners were attached facing the ground. 
Hence Jhe net was stretched out above aind Ixhind the 
beam as the trawl was dragged slowly over the ocean 
floor. t. . ■ 

Katnre of the Bottom. — From these dredgings it has 
been found that the whole of the ocean bed toi* a depth of 
about 2,000 fathoms is covered with a fine greyish mud 
called oose. This consisto of myriads of small bodies'' 
that are the skeletons of animals of a very simple kind 
called Foraminifera, which exist in countless numbers in 
the ocean at a depth of only a few fathoms fiom the 
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8Qrfoce. 3ere they live and hero they die, and their 
shells fall in an unceasing shower to the bed of the ocean* 
In this way the floor is covered with layers of varying 
thickness of a calcareous deposit very much like chalk. 
In addition to the Foraminifera, which form the bulk^tliere 
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is a (iimntity of inincrnl matter eoiisistinf? of fraR- 
monta of pumiee and particlea of many mineralp duo to 
tfce breakiiJR up of volcanic rocks. At a depth of more 
thAn 2,000 fathoma, the carlwnate of lime of theac sheila is 
cKaiifteddiy the action of other eheraicnla in the wa water. 
The mineral matter assumes a larger proportion in rela* 
tion to the lime of the shells ; and the ooze becomes gradu- 
ally darker, until at length i* gives place to a led clay. 

In this way the bed Of the ocean is being gradually 
but surely flUed up, and, though it may take millions and 
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millions of years for this mighty work tOrhave an 
appreciable effect on .the size of the oceans, yet as surely 
as the chalk hills of England are composed of countless 
myriads of skeletons of small animals, so in time will the 
ocean floor be covered with a deposit of chalk hundreds 
of feet thick. In studying these subjects we must 
remember that the Creator does not measure His; work, 
by years, for ‘ a thousand years in His sight are but as 
a single day.’ ' 

cal-ear'-t«ovi : like or containing mineral thrown out by vol- 
chalk and lime. canoes. 

pumMce { a hard, light, and spongy inV-ma-rlne : under the sea. 




18 . THB ATLAVTIO OOMAW. (ID 

The waters of the ocean are never still. 
Even on tho calmest day, when the water is 
l)crfectly smooth to all outward appearance, 
movements are all tho while going on, and 
these movements are caused fn- various 
ways. • One'eauso of motion in the water is 
the unequal heating in different places. 
Where the water is shallow it rapidly becomes 
warm under the fierce rays of the sun. As 
it warms it expands, and therefore recjuires 
more room. Hence it begins to move, and, 
as hot water is lighter than cold water, it 
flows over, as it were. Beneath it colder 
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water also moves towards the shallow places. In this 
way a constant interchange is kept up between the waters 
of different parts of the sea. 

Another cause of motion in the water is the dif- 
ference in the degree of saltness. The more salt water 
contains the heavier it is. In parts of the ocean where 
the sun is very hot, evaporation is very rapid. As the* 
surface water is turned into vapour, it leaves its salt 
behind it. This salt mixes with the layer® of water 
immediately below, and increases its density so much that 
it becomes too heavy for the water beneath to hold it up, 
and therefore begins to fall. This, therefore, is another 
way in which a movement is produced. 

The winds also cause movement in the waters. Some- 
times they blow the stirface water into high heaps and 
radges called waves. In places where winds blow con- 
stantly in one direction over large areas of water, they 
produce a steady movement of the water in the same direc- 
tion as they blow. Such movements are calldrl currents. 

From these and other causes there is a constant 
interchange going on between the waters of different 
parts of the ocean. • 

One df the greatest movements in the ocean is that 
of a constant drift of the cold water of the Antarctic 
Ocean towards the Tropics. In the South Atlantic Ocean 
this drift advances along the surface to nearly tlffe^aiitude 
of South Africa, when it meets with water so much 
warmer, and therefore of less density than itself, that it 
gradually sinks and continues pn its way to the Tropics 
at varying distances beneath the surface. 

From about the neighbourhood where this Antarotio 
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drift disappears, another current begins, which flows 
northward for some distance along the west coast of 
Africa until it turns to the west and crosses the Atlantic 
just south of the Equator. This is called the Bquatorial 
Corrent, and is one of a system of currents which are 
constantly moving towards the west all round the world 
in tha neighl>ourhood of the Equator. On nearing the 
shores of Brazil, this current splits into two branches. 
One branrii flows southwards under the name of the 
Brasil Currant, and, eventually turning to the east, com* 

^ pletes the circuit of the South Atlantic. The other 
laranch flows through the Caril)l)eAn Sea into the Gulf of 
INfexico. Here it liecomes highly heated, and, after 
flowing /ound the Gulf, it issues from the western 
outlet to the South of Florida ds the far-famed Oulf 
Stipam. • 

This stream or current flows northwards along the 
shdres of America for some distance, and then, turning 
to the eastr it crosses the Atlantic. As it nears the 
• shores of Western Europe it splits up into several parts, 
one of which skirts the northern coast of Africa, and then, 
being seized hold of hy the north-east tnule wind, it is 
swept into the Equatorial Current again, and sft makes 
tlu* tour of the North Atlantic. 

Not only is there a movement of the cold waters of 
the'Aiftjfl'^ic Oa*an towards the Tropics, hut there is also 
a.drift-or creep of the waters of the Arctic Oc<*an to the 
^south. That which flows through Davis Rtrait is the 
best known because of the numerous expeditions that 
have sailed through it to discover the north-west passage 
to Ind4 wd in fruitless efforts to reach the Pole, as well 
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as from the constant presence in summer of •whalers in 
these seas. The strength of this current may be seen 
from the fact that in the summer of 1857 the VJKox/ 
which was hemmed in by ice, drifted southwards for a 
distance of nearly 1,200 geographical miles. Even .far 
north, where the surface of the sea is completely co\:ered 
with icefields and icebergs, the current is sufficiently 
strong to carry these floating masses far into the Atlantic, 
where the increasing warmth of the water aJnd heat of 
the sun gradually melt them, and where they are a 
constant source of danger to passing ships. They often 
come so far to the south that steamships meet with theih 
on their way from England to New York, and the ships of 
one famous line take a longer southerly course to avoid the 
danger. This Arctic* Current also sinks as it* nears 
^Yarmer regions, and gradually creeps near Ihe bed of the 
ocean towards the Equator, where, becoming warmed^ it 
rises to the surface in its turn, and flows northwards 
again. 

Hence wc sec that there is a constant movement 
going on of hot surface-waters from the equatorial regions 
to the north and south, and of cold water in the opposite 
dkection. Further, that there are ascending and descend- 
ing movements of the water duo *to differences in salt- 
ncss and temixjrature, and also currents that move^roynd 
and round the whole extent of both the North and South 
Atlantic Oceans. 

Neither does this exhaust the kinds of movement ; for 
the sun is ever drawing up immense volumes of water in 
the form of vapour, which in its turn becomes condensed 
and falls as rain upon sea and land, from the latter of 
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which it is^rained by rivers into the oceans, and so the 
circulation is completed. 

flo'-fMa: apeninftalaandstatem I gaograi^e«l mile: or a knot^ 
the soath of the United States. | 2,028 yards. 


10. THB GULF STREAM. 

It is about four hundred years ago since Columbus Ix^gan 
to be persfladed that there must be a large exU^nt of land 
across the Atlantic to the west. Hpanish and other ships 
had sailed along the north-western coasts of Africa, and 
Had ventured m far as the islands of the Azores, where 
sailors hiul seen stranded on the shon^s bamboos of an 
enormous size, pieces of wwd that had been car>'ed by 
hufnaif hands, trunks of trees, anfl fruits and sc‘eds un- 
known in tlfti Old World. These ohjiKrts had been 
carried across the Atlantic by means of a powerful cur- 
rent which we now call the Gulf Stream. 

It has ^iln^ady been explaiiuHl how the Equatorial 
Current pours its stream into the conlined Gulf of Mexico, 
wliere the watt;rs arc in a maimer heaiKMl up and forced 
out again in the opiiosiU? direction with great force, and 
so a strong cunent is caused. This water IftiS l>e(‘n 
raised to a hi^di tenqierature, and issues from the Ktrait 
of ^oridaasa broad belt of warm water. It Hows to the 
northward in a direction nearly parallel to the coast of 
Aiperica until it reaches the neighhourhocKl of aliout 40® N. 
lat., when it bends to the cast and crosses the Atlantic, 
widening as it flows onjrard, and gradually becoming 
shallower until it loses its distinctive character and 
becomes split up into numerous branches. 
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One of these branches bends to the southland, after 
skirting the north-western shores of Africa for some dis- 
tance, it is seized hold of by the north-east trade wind, 
which carries it on in its course and sweeps it into* the 
Equatorial Current. So it again crosses the Atlantic, and 
Humboldt states that some casks of palm oil which formed 
part of the cargo of an English ship wrecked oflf Capq 
Lopez in Africa were found upon the coast of Scotland, and 
must therefore twice have crossed the Atlantic. 

The northern branches of the Gulf Stream diffuse 
warm water over parts of the North Atlantic, and are said 
to bring warmth to the shores of the British Islands and 
Norway. Certain it is that the climate of these countries 
is much warmer than other parts of the world in the 
same latitude, and irw Norway it is a striking fact timt 
while the harbours and openings are always free from 
ice, the Baltic Sea is completely frozen up all the winter. 

When the Gulf Stream issues from the Straitoof 
Florida it has a temperature of upwards of 80® Fahr., 
and a velocity of about five miles an hour. When it is 
passing between the United States and the Bermudas 
its temperature is still 70®, while that of the wat^er over 
which it) flows is only from 35® to 40®. In this part of 
its course it is about seventy miles jn width. As it crosses 
the Atlantic it parts with its heat very slowly, and even 
when off the shores of Western Europe its, water is 
warmer than that of the seas in corresponding latitudes in 
other parts of the world. 

Though the Gulf Stream plays so important a part 
in the North Atlantic it is extremely shallow. From the 
* Challenger ’ reports it is seen that whereas between the 
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United States and the Bermudas the depth of the ocean 
is about 2,000 fathoms, the depth of the Quif Stream is 
only abont 100 fathoms. Here it flows along, a wide 
river of deep blue water, carrying with it in its coarse 
seiy»'eeds, flying-fish, and numerous kinds of animal lifa 



which, trusting to its tepid waters, accompany it into 
latitifd^sHlmt would otherwise be fatal to them. 

Off the coasts of Newfoimdland the Oulf Stream is 
met by the Arctic Current, which flows southward bring- 
ing with it masses of floating ice. Its temperature is 
very low, and on meeting the warm water the cold water 
gradually sinks below and continues its southerly coarse. 
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while the warm Water, being much lighter, eg.sily floats 
over it, and continues on its course to the east. The 
meeting of two such large moving bodies of water haj^g 
• such different degrees of temperature is the cause of the 
dense fogs and mists which ))revail over the famous 
‘ banks * of Newfoundland. 

According to Humboldt’s calculations, a boat left to 
the current, and moving along without any other assist- 
ance, would require about thirteen months tc float from 
the Canary Islands to the Caribbean Sea as far as 
Caracas. From Caracas to the Straits of Florida it 
WQul^-^e another ten months on the way, and would 
then require about a year to carry it across the North 
Atlantic to the Canary Islands again.' Muc|i useful 
knowledge of the direction and force of this as well a^ of 
other currents has been learned from the' Gulf Stream 
Bottles. These contain a record of date and place of 
being first thrown into the sea, with a request that .a*)iy 
captain picking them up wilf add date and place' and 
return them into the sea again. Observations made in * 
this way are reported, and by careful comparisons much 
has been learned of the velocity and directions of currents. 

baxa-boo':*a very large and tall Co-lum'-bns ; a famous navigator 
grass with a jointed stem ; used ^ wh»discovered America. . 
b;>r all kinds of purposes in Car-ao'-a« : a port in Venezuela, 
tropical regions. tep'-id ; slightly warm. 

, •». 

20 . TBE lETHABITAETS OF THE SEA/ 
SEA-COWS, SBAI 4 AED SSA-BEABS. 

Th£ manatees of the Atlantic Obean and the now nearly 
extinct dugonis of the Indian Beas form the connecting 
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jink between the real whales and the seals and walrusea. 
Like the whales, these animals have no hind-feet/ but 
they have a very powerful tail, which is their chief iusttu* 
meat of locomotion. When they raise thomselvos with 
the front part of their body out of the water, a lively 
fancy might easily be led to imaguie that a human shape, 
thmfgb certainly none of the most beautiful, was surging 
from the deep. They live at peace with all other 
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animals, and seem to Ijc solely intent uix)n satisfying 
thwir voracious appetite, liikc the hippopotamus, they 
6wa«ow large masses of sea-plants or of juicy grasses 
gro\rifl^b«yond the water’s edge on the Iwrdcrs of rivers. 
The manatees, or sea-cows, inhabit the coasts and streams 
oTlh'e Atlantic along the north-eastern shores of South 
America,, and attain a length of from eight to ten feet. 
The is. capital meat, and has a flavour somewhat 
like that of ham. 
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The seal family forms a still nearer appreach to the 
land quadrupeds, as here hind-feet begin to make their 
appearance. The shortness of these extremities rentiers 
their movements upon land generally awkward and slow, 
but they make up for this deficiency by an uncommon 
activity in the water. Their body, tapering fish-like 
from the shoulders to the tail, their abundance of fat, the 
lightness of which is so favourable to swimming, the 
position of their feet, admirably formed fbr rowing, 
paddling, and steering, all fit them for the sea. Although 
citizens of two worlds, their real element is evidently the 
water, from which their food is exclusively derived. 

8eals are found in almost all seas, but they particularly 
abound on the coasts of the colder regions of tlie earth, 
and diminish in size ^ind number as they approkcle the 
torrid zone. The giants of the family, the sea-lions and 
the sea-bears, belong exclusiv(dy to those higher latitudes 
which the sun visits only with slanting rays, or where 
the winter forms a dreary and continuous night. 

There is no doubt that, owing to cruel and indis- 
criminate slaughter of the young, seals have diminished 
in numbers, and places which were formerly fan^ouritc 
huntinj^-grounds are almost deserted. 

When the seals observe a bcU;t, they endeavom'* to 
escape before it reaches the ice ; the sailors, however, 
raise a long-continued shout, which frequently causes the 
amazed animals to delay their retreat until arrested .>y 
blows. When seals are abundant, the boat immediately 
pushes off after the slaughter is finished, and proceeds to 
another piece of ice, leaving one man to flay off the skins 
and fat. But in situations where boats cannot navigate, 
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the seal fishers have to pursue them over the ice, leap- 
ing from piece to piece until the capture is made. Every 
man then flenses his own, and drags the skins and 
blubber to his boat or ship. 

The most important and valuable of all is the sea- 
bear, which is found in great abundance upon the islands 
in Behring Sea, their favourite haunt being the •island 
of St. Paul. From October 6, St. Paul is gradually 
deserted by the sea-bears, which then migrate to the 
south and reappear towards the end of April. The 
males arrive first. Each seeks the same spot on the 
shore which he occupied during the preceding year, and 
lies down among the large stone blocks with which the 
flat beach is covered. About the middle of May the far 
more numerous females begin to make their appearance. 

The full-grown sea-bear is from eight tooiine feet lopg, 
measures five feet in girth, and acquires a weight of from 
eight to nine hundred pounds. He owes his name to his 
shaggy blackish fur, and not to his dispositibn, which is 
far from being cruel or savage. The young are generally 
lively, fond of play and fight. When one of them has 
thrown another down, the father approaches with a growl, 
caresse# the victor, tries to overturn him, and shows 
increasing fondness the better he defends himself. The 
male is very much attached to the females, but treats 
them with all the severity of an Oriental despdt.'' *When 
a mother neglects to carry away her young, and allow&Lit 
to be taken, she is made to feel his anger. He seizes her c 
with his teeth, and strikes hqjr several times, not over 
gently, against a rock. As soon as she recovers from 
the etimning effects of these blows, she approaches her 
lord in the most humble attitudes, crawls to his feet and, 
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as some waters tell us, even slieds tears. Meanwhile tlie 
male crawls about to and fro, gnashes his teeth, rolls hia 
eyes, and throws his head from side to side. But when 
he secs that his young is irrevocably lost, ho then, like 
the mother, begins to cry so bitterly that the tears trickle 
down upon his breast. 

: fondles. j : wiUioui pick* 

: a word applied to cutting ing or choosing, 
the fat or blubber from a whale \ ir-ra'»vo<^b*ly : without hope of 
or seal. j recovery. 

hip*p^pot'-a-mas : a large herb- Oriaatal datpoi ; an Kaatem king 
eating animal found in the ; with the ))owera of a tyrant. 
African rivers. pra-etd'-ing ; going before. 
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21. SOME ISLAKDS OF 
THE ATXiANTIO. 

« 

Jamaica. — ‘Our first view of Jamaica 
. impressed us grcatlj;,; and no wonder, for 
we were gazing on the celebrated Blue 
Mountains, which deserve all the ^epithets 
of admiration that have ever been bestowed on them, 
liising from a richly cultivated plain, principally of 
sugar-cane, we could revel in the light and shade and 
colour of their sides and IdW peaks, intersected by 
fertile valleys ; while their summits, between 7,000 and 



SOME ISLANDS OF THE ATI^NTIC 65 

8,000 feet l^b, were hiddeu in masses of floating clouds 
and wTeaths of driving mists. About two o'clock we 
observed an immense wall of black cloud advancing 
swiftly behind us— evidently a heavy sciuall of rain, 
driven before a strong wind. It was grand to see the 
storm-cloud rushing on, hiding the sun and lashing the 
^\ave§ into fury, while the |^)eculiar hoarse roar of a 
tropical wind was heard in the rigging. 

* The fivst view of Port Royal, of which we had not 
heard very encouraging accounts, agreeably surprised us, 
'^and we really thought it extremely pretty as seen by the 
evening light. On the other hand, we were somewhat 
disapiK)inted to find that all the tempting hooks, pieces 
of pork, jind other bait which we had hung out from the 
ster^ a^^w'e approached the land, faMed to induce a single 
8i>ecimen of ilm traditionally celebrated Port Royal 
sharks to pay us a visit. 

•‘Our hrst impressions of Kingston, which were fully 
eontirmed by subsetiuent experience, were that it is the 
•most desolate collection of tumble-dowii wooden houses, 
with rickety verandahs leaning over rotten stone pave- 
ments, iind broken-do wm steps leading to streets full of 
holes and ruts, that wc ever saw. Kingston hhs, like 
Pont Royal, the origimd capital of the island, been very 
unfortunate in the way of conflagrations, having been 
partiaWy#(kstroyed on four separate occasions.' 

A Drive in Jamaica.—* The vegetation, watered from 
^so many sources, was, as may be imagined, of extra- 
ordinary luxuriance, even for this land of profusion It was 
impossible, in the course of our rapid drive, to ascertain 
with precision the nature of the verdure ; but we could 
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recognise masses of delicate ferns, shading each pool and 
rill, and themselves overhung by glorious tree-ferns, their 
graceful feathery crowns poised on stems thirty or forty 
feet high. From among the ferns rose the giant stems 
of the silk-cotton trees, their buttress-like roots looking 
weird and wild indeed in the moonlight. Every crevice 
in the clififs seemed to be filled with creepers; while 
grand rope-like lianes, richly covered^with orchids, swung 
gently in the cool night breeze from the tops of the 
rocks or from the branches of the tallest trees. Lower 
down the wild fig grew from tree to tree ; or, climbing 
and twisting round one alone, embraced it so tightly that 
it seemed as if it would in all probability shortly kill the 
object of its too close attentions. The variety pf scenic 
effects was endless. Sometimes the rocks so nearly ,met 
over our heads that the branches of the trees above, 
closely interlaced and bound still more tightly by twining 
plants, formed a thick roof quite impervious to e\ery 
ray of light. Now and again it seemed as if we were 
about to plunge into a bottomless abyss. Then we would 
emerge into a more open part of the gully, where the « 
bright rays of the now fully risen moon penetrated 
freely, tasting the blackest and weirdest of shadows 
among the fantastically shaped ra3ks and the abrupt and 
deeply cut precipices, full of hollows and caves " and 
gi'ottoes, and transforming— so it seemed to our* quick- 
ened fancy — the spurs of the silk-cotton tree into huge 
beams and props, and the great lianes into boa-constric- 
tors and pythons, hanging by their tails to the branches 
of the trees, in readiness to spring across our path and 
to envelope us in their deadly toils.* 
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.SOME ISLANDS OF THE ATLANTIC. 

TIm — 'Approaching the ialanda from the 

pouthwnrd, their general effect is somewhat sombre. The 
j jMid is low, rising nowhere to a height greater than 260 
feet; and by far the greater part fonning gentle undula- 
tions at a height Of from twenty to sixty feet above the 
Bea*level. The island is a coral atoll, and the water all 
rouiidit is remarkably deep. The climate is very genial 
and the people are Iwgely employed in growing potatoes. 



VIEW AT FOBT ANTOJilO I iAMAU A. 


navd-iUKl militory ktation, mi- Iho IkteMl 

““Sf MMtoM -f ry 

b.. to !«*». -a o-t topoto-i «< » to, 

Miiniel The climate is mild and equable. They a 
?oCdc, Id the rocks which slope steeply to the sea are 
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lava streams of different dates. The soil has !;^n made 
by the wearing down of the volcanic rocks, and is very 
fertile. Hence we find that a rich vegetation abounds 
and the cultivation of the orange is the chief industry in 
San Miguel, where the fruit attains its greatest perfection. 
The oranges begin to ripen early in November, and from 
that time to the beginning of May a constant successioa 
of fast ships conveys them to the London market. 

The Falkland Islands. — These islands arct about a 
hundred in number, but only two of them are of any size. 
The climate is very miserable, and fog and rain are so 
constant and sunshine so scarce that wheat will not 
ripen, and bai’ley and oats never become fully ripe. Of 
late years sheep-rearing has become popular, ^nd the 
wool produced is of 1;he finest quality. Ships going 
round the south of America call here for fresh stores. 

eon-fla-gi^a'-tion : fire. la'-va : the melted rock which is 

6 •pi-thati : names or words ox< | thrown out of volcanoes, 
pressing certain qualities. i li'-an-et ; tropical creepers. 

S rot'-toes : small caves or hollows. Fort Boyal : a seaport in Jamaica ; 
ingiton : the capital of Jamaica. the old capital. 


22. THE WOHDERS OF THE SEA ON^ A 
XIOBAL-BAHE IN THE BAHAMAS. 

On this same coral reef we had our first peep through 
the * magic glasses,’ as I think 1 may fairly call them ; 
and you cannot imagine the world of utterly unexpected 
wonders that were at once revealed to us. What a fairy 
scene it was ! How clearly we could see the lovely sub- , 
marine garden ; and how short a distance it seemed to 
be beneath us ! How we longed to do what appeared to 
be perfectly easy — to step down into the crystal depths 
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and walk alK>at at our leiaure : to admire, if not to pluck, 
the many enchanting things growing there. There were 
sponges of all kinds and shaiies : great round masses of 
sheep's wool and velvet s|K>nge8, of a yellowish brown 
colour, and bright scarlet glove-sponges branching up 
like huge bauds. Their brilliant colour was derived from 
the *8ponge-making animal which still adhered to them ; 
for they were soon washed snow-white over the side of 
the boat.* Then there were little black balls of reef- 
sponges, covered with the black bodies of their manu- 
facturers, forming a sort of shiny coat, wliich made them 
look (uiything but suitable for use as face-sponges. 
There were w ire-sponges, the colour of wliich is also due 
to the animals by which they are constructed ; and grey 
sponges sometimes culled Venus% cups — in shape not 
ui\Jike coral Neptune's cups. Very often the latter grow 
together in a group on a coral base, and resemble a set 
of Vine-glaases, on stems. 

These s]K)nges were scattered among corals, or clung 
to rocks, with graceful seaweeds growing on them. The 
brain-coral, so called from its resemhlanee to the convo- 
liitioiif^of the human brain, is si^cially fine here. One 
specimen which 1 secured surpassed in beautyVf form 
and delicacy of structim; anything of the kind I had ever 
imagined. Having observed it through the sponge-glass, 
I pomleil it out to the diver, who promptly reduced his 
already very scanty garments to a minimum, seized a 
hatchet, jumired overboard, and sank easily to the liottom, 
holding on by one toe to^ something or another to keep 
him down until he bad detached the coral from its native 
rock. .He could not, however, succeed in bringing the 
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coral to the surface: it was too heavy foi^ him. A 
stirrup of rope was therefore made ; and with the assist- 
ance of the other diver my precious treasure was placed 
in the boat. 

Besides the splendid brain-corals, there were others 

of every sort and de- 
scription, resembling 
mushrooms, purple 
and yellow fans, stars 
and trees, and many 
other objects. Among 
them grew sponges> 
madrepores, seaweeds 
of the most varied 
forms and delicate 
hues, and sea-ane- 
mones of every kind and colour ; while above the 
beautiful purple and yellow fan-corals — the latter of 
which I had never seen before — waved the plumes of the 
graceful pink and mauve sea-feathers, which, as seen 
through the translucent waves, looked almost more like 
ferns than feathers. Each coral, it must be remembered, 
instead <sf being one of those dry bleached skeletons with 
which we are all familiar in collections, and which, 
beautiful in form as they often are, sadly want colour 
and life, had bright little feathered tentacles,cstretched 
out from every aperture, waving backwards and forwards 
in search of its tiny prey. 

The brightest coloured fish, looking like tropical birds 
and butterflies, shot about in every Section. I really 
did not know which to admire most among them. The 
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humming-bird fish, all blazing in purple and gold, is 
supposed to surpass all others in beauty ; but there is a 
bright blue fish, like a brilliant Brazilian butterfly, which 
runs him very close. The black and orange Spanish 
angel-fish were especially gorgeous ; the little paler- 
yellow variety looked graceful and gay as canary-birds, 
fh^y flitted about in shoals ; while the more sober 
but equally handsome dark-coloured blue and green fish 
claimed niispecial share of admiration. 



liOtll'IHU. 


1 am not at all sun* that tlie velvet-lish, ths skin of 
which really ltx)kedjiyit like jet-black velvet of the richest 
piles with three bright orange spots on each side of its 
face, wasjiot one of the handsomest. Among the larger 
specimens were the black and white stripi'd gropers, sup- 
|x>sed to be the Ixjst fish for the table in the West Indies ; 
the striiKid blue and white pilot-fish, the presence of 
which is almost always *a sure sign that one or many 
sharks are not far off ; and many others too numerous 
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to mention : while quantities of shells, which { have no 
attempted to describe, were also plainly visible. 

If you can picture to yourself the most beautiful o 
Corals, madrepores, seaweeds, sea-anemones, sea-lilies, 
and other fascinating marine objects, growing anc 
flourishing under the sea, with fish darting about amcm^ 
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them like the most gorgeous birds and butterflies conceiv- 
able, all in the clewe^ water, which does not impede tht 
vision in the least,** and restmg on a bottom of the 
smoothest white coral sand ; if you stiU further imagine 
a rnagnmcent blue sky overhead, and a bright sun shining 
out of it ; even then you will have but a ve^y faint idea 
of the marvellous beauty of the wonders of the sea on a 
coral bank in the Bahamas. 


And here were coral bowers, 

And grots of madrepores, 

And banks of sponge, as soft and fair to eye 
As mossy bed whereon the wo^d-nymphs lie, 

With languid limbs, in summer’s sultry hours. 

Here, too, were living flowers. ... 

From Lady Br<usey’s‘ In tlte Trades, the Tropics, and the 
Hearing Forties.' 


a-aem'-o-ae : a small animal, 
beautifully coloured, and resem- 
bling a flower when open ; fastens 
itself to tlM ro^. 
eoa^vo-la'-tleas : twistings or folds. 
SMgfo glassea: glasses so made 


i^t obieots can be seen at con- 
siderable depths under water, 
aad'-re-pore : a smaU but beauti- 
ful sea-animal. 

tra^a'-eeat : beautifully clear ; 
that can be seen througm 
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23. A VISIT TO A SPONGE- YABB. 

Onp’s first inclination on entering the yard was to re- 
mark, *0h my, what a lot of sponges T There were 
sponges everywhere ; * sponges in front of us ; sponges 
to right of us, sponges to left of us ’ ; sponges enough, 
^f every variety, quality, size, and shape^ to please the 
fancy and meet the washing requirements of the whole 
world ; all lying piled up in great heaps about the wharf. 
There were warehouses full of sponges that were still un- 
" sorted, and great bins full of those that were sorted. 
Many men — mostly negroes — were busily occupied in 
clipping, cutting, and separating the different varieties. 
Some men have a speciality for the last-named branch of 
the*ocdhpation, and divide * 8hee]^tf%ool * and * velvet, 
or, any other Idnd, into qualities first, second, or third 
with the greatest possible dexterity, clipping out the bad 
p^ts, throwing the sponges into the various baskets, 
and diminishing the large pOe from which they are sort- 
* ing in a marvellously short space of time. 

The Bahama sponges, which, for the purposes of 
commerce, are divided into eight sorts, though |xc6llent 
in quality, are not so good as those of the Mediterranean ; 
but, 1 believe, a schenib has now been devised for taking 
cuttmss of the best species of Mediterranean sponges, 
transpianfing them to these waters, and grafting them 
on to the existing roots. The experiment has, however, 
•npt been very extensively tried at present. Formerly 
the best sponges were foupd off the islands of Abaeo and 
Andros— especially the former — but within the last two 
years a. very fine bed of ' sheep’s wool ’ sponges has been 
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discovered near the island of Eleuthera, though they lie 
in such deep water that they cannot be got at without 
dredging. It unfortunately happens that a few years ago 
the American fishermen were supposed to interfere with 
our trade, and to seriously injure the young sponges^ by 
dredging over the Bahama banks. A law was conse- 
quently passed that no dredging should be allowed in 
these waters under any circumstances whatever ; so that 
now the colonists are sorely perplexed as to how to get at 



the beSutiful sponges which they have discovered, it 
being impossible for a diver to procure them from a depth 
of between sixty and seventy fathoms. 

The value of the sponges exported in 1882 ana 1883 
was 60,000/. The American consul at Nassau, in a recent 
official report, states that ‘ the sponge trade gives employ- 
ment to several thousands of persons and some hun^eds 
of vessels, the sponges being divided into coarse and fine, 
of which the former bring about 5 dollars per cwt., and 
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the lalter double that sum. The principal varieties, in 
the order of their value, are known as sheep’s wool, white 
reef, abaco velvet, dark reef, boat, hardhead, grass, 
yellow, and glove ; and of some of these varieties there 
are several grades designated by nainliers, ail being used 
for mechanical, surgical, ami bathing purposes. 

. ‘The boats employc<l in simnging arc small, with 
crews of from six to twelve men. AI>out six weeks’ 
provisions %re taken on board, and the vessids then coast 
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along the banks and reefs, where, the water is shallow 
and generally so clear that the siwnges are readily seen. 
They are brought to the surface by hooked iwles, or some- 
times 6y diving. When first drawn from the water they 
are covered with a soft gelatinous substance as black as 
•tar and full of organic life ; the sponge, as we know, 
being only the skeleton of ^le organism. The day’s catch 
is spread out on the deck, so as to kill the mass of 
miiina.1 life^ which, in expiring, emits a most unpleasant 
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odour. Then the spongers go ashore and btiild a pen, 
or ‘‘ crawl,** of stakes, close to the water’s edge, so that 
the action of the tide may wash away the black covering ; 
the process being aided by pounding the sponges with 
sticks. As soon as this operation is completed, « the 
sponges are strung upon small palmetto strips, three or 
four to a strip, which is called a bead ” ; after which they 
are taken to Nassau to be sold in the sponge market, 
under certain conditions and regulations : ndbody being 
allowed to sell his cargo otherwise than through this 
sponge-exchange. On the conclusion of the sale the 
sponges arc taken to the packing-yard, where they are 
sorted, clipped, soaked in tubs of lime-water, and spread 
but to dry in the sun. They are then pressed by 
machinery into bales, containing 100 lbs. each," and in 
this state are shipped to England or the “United States, 
the latter of which countries has become of late years 
almost the largest consumer of Bahama sponges.* — l^rom 
Lady Brassey' a * In the Trades, the^ Tropks, and the 
Roaring Forties' 


▲baeo, Androi, Elouthera : islands 
of the Bidiamaa. 
de'-tig-nl-ted : named or called, 
dez-ter'-i-ty : skill. 
ga-laVfin-ooa : like gelatine ; any- 


thing soft, pulpy, and stioky. 
Kastan: the chief tov^n of the 
Bahamas. 

I palsuet'-to : the name give^i to 
vanons fan-palms. 


24. sm HUMPHREY QILBEBT. 

Southward with fleet of ice 
Sailed the corsair death ; 

Wild and fast blew the blast. 

And the east wind was his breath. • 
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Hitt lordly 8hi|m of ice 
Glitticned in tho ttun» 

On each side Uko pennons wide 
Flashing crystal streamlets run. 

Hitt sails of white »ea-miHt 
Dripi>ed witli a silver rain, 

But where passed there w'erc cast 
lieaden shadow's o*er the main. 

Eastward from Cani|X>l>ello 
Sir Hiunphrey Gilbert saileiU 

Three days or more eastward he borc» 
Then alas ! the land-wind failed. 

Alas ! the land-wind failed, 

^And ice-cold grew the night. 

And never more on sea or shore 

Should Sir Humphrey see the light. 

He sat ujK>ti the deck, 

Tho book was in his hand, 

* Do not fear ! heaven is as near/ 

He said, * by water as by land.* 

In the watch of the night, 

Without a 8ignal*8 sound. 

Out of the sea mysteriously 

The fleet of death rose all around. 

The moon and the evening star 
Were hanging in the shrouds. 

Every mast as it passed 

Seemed to rake the passing clouds. 

a 
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They grappled with their prize 
At midnight black and cold, 

As of a rock was the shock, 

Heavily the ground-swell rolled. 

Southward through day and dark, 

They drift in close embrace, 

With mist and rain to the Spanish Main, 

Yet there seems no change of place. 

Southward, for ever southward, 

They drift through dark and day. 

And like a dream in the Gulf Stream 
Sinking vanish all away, 

Longfellow. 

oor'-tftii : a rover ; a pirate. . at Dartmouth in 1539 a.d. Ho 

Spaniili Main: the sea off the was half-brother to Sir WaKer 
coasts of South America was | Raleigh. In his second voyage 
commonly spoken of as the | to America he took possession of 

Spanish Main. ! Newfoundland, but was drowned 

Sir Humphrey OUbert was born I on his return voyage. 
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26. TBS FIB8T VOYAOB BOlTlfD THB WOBLD. 

Six yearH after Balboa had fin»t seen tho Pacific, 
Ferdinand of Magellan made hia appearance in tliat 
great ocean. Hia plan of seeking a new road to India 
acroHH tho Atlantic Ijeing but coldly received in hia native 
, oduptry, he transferred hia services to Spain. With five 
ships, the largest of wliich did not carry more thiui 1‘20 
tons, ai*il with a crew of 2BG men, partly the sweepings 
of the gaols, he sailed on Hepti*mber 20, 1519, and 
spent the following auinmer (the winter of the southern 
. hemisphere) on the dreary coaat of Patagonia. In this 
uncomfortable station he lost one of his squadron; 
and tjie Spaniards suffered so much from the excessive 
ggour of the climate, that tln^ crews of three of his 
ships, lieaded by their officers, rose in open mutiny, and 
insisted on relinquishing the visionary project of a 
desiK?rate adventurer, and returning directly to SiMiin. 
This dangerous insurrection Magellan suppressed by an 
effort of courage no less prompt than intrepid, and 
inflicted exemplary punishment on the ringleaders. 

He now continued his journey to the south, and 
reached, near 5.^ B. lat., the celebrated stfaits which 
JH>ar his name. Ikre again lie had to exert his full 
authority to induce his reluctant followers to accompany 
hid! into the unknown channel that was to lead them to 
an equally unknown ocean. Onoof bis ships immediately 
deserted him and returned to Europe, but the others re* 
mained true to their commander, and, after having spent 
twenty days in winding through those dangerous straits, 
they at last, on NovemlaT 27, 1521, emerged into tho 
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open ocean, the sight of which amply repaid Magellan 
for all the anxieties and troubles he had undergone. 
They now pursued their way across the wide expanse of 
waters, of whose enormous extent they had no concep- 
tion, and soon had to endure all the miseries of hunger 
and disease. But the continuous beauty of the weather 
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and the steady easterly wind, which, swelling the sails of 
Magellan, drove him straight onwards to the goal, kept up 
his courage, and induced him to give to the ocean which 
greeted him with such a friendly welcome the of 
the Pacihc, which it still, though undeservedly, retains. 

During three months and twenty days he sailed to the 
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north*we8t, and^ by a singular mischance, without see* 
ing any land in those isle-teeming seas, except only two 
uninhabited rocks. At last, after the longest journey 
ever made by man through the deserts of the ocean, he 
discovered the small but fruitful group of the Ladrones 
(March 6, 1521), which afforded him refreshments in 
such* abundance, that the vigour and health of his ema- 
ciated crew were soon re-established. From these isles, to 
which hftj gratitude might have given a more friendly 
name, he proceeded on his voyage, and soon made the 
more important discovery of the islands now known as 
•the Philippines. In one of these he got into an unfor- 
tunate quarrel with the natives, who attacked him in 
great numbers and well-armed ; and, while he fought at 
tliu h^ad of his men with his usual valour, he fell by the 
l^ands of tlibse barbarians, together with several of his 
principal officers. 

Thus Mngella]! lost the glory of accomplishing the 
first circumnavigation of the globe ; the performance of 
which now fell to the share of his companion, Sebastian 
El Cano, who returned to San Lucar in the ‘ Victoria * by 
the (Jape of Good Ho])e, having sailed round the globe 
in the space of three years and twenty-eight days. 

• But although MrfJjellan did not live fully to achieve 
his* glorious undertaking, the astonishing perseverance 
and ability with which he performed the chief and most 
difficult part of his arduous task have secured him an 
immortal renown. Nor has ])osterity been unmindful of 
his services, having aw^arded his name an imperishable 
place ill the memory of man, lx>th in the straits, the 
portal of his grand discovery, and in the * Magellanic 
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cloudB/ those dense clusters of stars and nebute which 
So beautifully stud the firmament of the southern hemi- 
sphere. — Froim Hartwig^s*The Sea and its Living Wonders,^ 


Balboftt one of the Sret Spanish 
captains to visit the West Indies. 
He established a colony in 
Panama, and *from a peak in 
Darien * was the first European 
to behold the Pacific, 
e^na'-ffi-a-ted : looking thin and ill 


through privation and disease, 
in-trep'-id: fearless; daring. 
Ladrones: a group of islands in 
the Pacific. 

re-lin'-qnish-ing: giving qp. . 
re-luct'-aat : unwilling, 
▼is'-ion-ary : not real. 


26. BABLY BNGLI8H VOYAaES OF DISCOVERY. 

In the year 1668 Sir Hugh Willoughby and Chan- 
cellor left England on their memorable voyage of Arctic 
) discovery, and steered to the north-east. In a stormy 
night they parted company, never to meet again. ‘For a 
long time nothing was heard of Willoughby^ until sorfe 
Russian sailors found on the dreary coast of Lapland 
two wrecks tenanted only by the dead. A note, dat^ 
January 1664, proved that then at least some of the un- 
fortunate navigators were still alive ; but this was the 
last and only memorial of the mysterious *end of the 
first Britons that ever ventured into the frozen seas. 

Chancellor was mote fortunate. After having tor a 
long time been driven about by storms, he discovered the 
White Sea, and on landing heard for the first time of 
Bussia and her sovereign the Czar, whoresided in a great 
town called Moscow. This unknown prince the brave 
seaman resolved to visit in his capital, where he was 
graciously received, and obtained permission for his 
countrymen to frequent the port of Archangel. Soon 
after his return to England he was sent back to Bussia 
by Queen Mary, for the purpose of settling the terms of 
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a treaty of oommeroe lietween tlie two natioiiH ; and, 
having flatisbetorily accomplished hia misaion, once more 
aet sail from the White 8oa, accompanied by a Muscovite 
ambassador. But this time the return voyage was ex> 
tr^ely unfortunate ; two of the 8bi|m, richly laden with 
Butuian commodities, ran ashore on the coast of Norway, 
■and Chancellor’s own vessel was driven by a dreadful 
storm as far as Pitsligo in Scotland, in which bay it was 
wrecked. * Chancellor endeavoured to save the ambassador 
and himself in a boat, but the small pinnace was upset, 
and, although the Russian reached the strand, the 
Englishman, after having escaped so many dangers in 
the Arctic Ocean, was doomed to an untimely end within 
sight o( his native shores. 

•Ttfenty years afterwards, MaTtin Frobisher set sail 
with three stdall vessels of thirty-five, thirty, and ten tons, 
on no less an errand than the discovery of a north-west 
pipage to Asia. With these wretched nutshells he 
reached the coasts of Greenland and Labrador, but was 
prevented by the ice from effecting a landing. 

This first voyage was little remarkable in itself, but 
its accidental results tended much to the advancement 
of northern research, for Frobisher brought hdbie some 
jittering stones, the histre of which was erroneously attri- 
buted to gold ; a circumstance which, as may well be ima- 
gin^, gfeatly contributed to pave the way for a second 
y^ paditinn. This time Frobisher sailed with three ships, 
of a much larger sise, that they flight be able to hold 
more of the anticipate^ treasure ; and, besides securing 
200 tA»« of the imaginary gold, discovered the entrance 
of the strait which bears his name. 



104 GEOGRAPHICAL READER: STANDARD VIL 


His geographical knowledge may be inferred from 
the fact that he firmly believed the land on one side of 
this channel to be Asia, and on the other America ; and, 
though we may be tempted to smile at his ignorance, yet 
the lion-hearted seaman is not the less to be admired, 
who with such inadequate means ventured to brave the 
unknown terrors of the Frozen Ocean. 

The gales and floating ice which greeted Frobisher as 
he endeavoured to force a passage through the strait put 
a stop to all farther progress to India ; but, as the gold 
delusion still continued, the expedition was considered 
eminently successful. A large squadron of fifteen vessels 
was consequently fitted out for the summer of 1578, and 
commissioned not only to bring back an untold ^amount 
ot treasure, but also to take out materials and men to 
establish a colony on those desolate shores. 

But this grand expedition, which sailed forth with such 
extravagant hopes, was doomed to end in disappointment. 
One of the largest vessels was crushed by an iceberg at 
the entrance of the strait, and the others were so beaten 
about by storms and obstructed by fogs that the whole 
summer elapsed, and they were fain to return to England 
without having done anything for the advancement of 
geographical knowledge. 

The utter worthlessness of the glittering stones hping 
meanwhile been discovered, Frobisher relinquished all 
further attempts to push his fortunes in the northern' 
regions, and sought new laurels in a sunnier clime. He 
accompanied Drake to the TiYest Indies, commanded 
subsequently one of the largest vessels opposed to the 
Spanish Armada, and ended his heroic life while attack- 
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ing a smalk French fort on Whalf of Henry IV., during 
the war with the League. He was one of those adven- 
turous spirits always thirsting for iwrtion, and too uneasy 
ever to enjoy repose. 

In the year 1585, John Havis, with the ships 
* Sunshine ’ and * Moonshint*/ carrying l)eHides their more 
accessary equipments a hand of music ‘to cheer and 
recreate the spirits of the natives,* made his first voyage 
in quest of tlio north-west passage, and discovered the 
bro^ strait which loads into the icy deserts of Baffin’s 
^Bay. But ludther in this attempt nor in his two follow- 
ing ones was he able to effect the ohjtHjt for which he 
strove ; and these repeated failures cooled for a long 
time thc«national ardour for northern discovery . — From 
llariidyH * The Sea and its Lmni]^Vondcrs' 


*in4»M'-tt-dor : a Minintcr of iuKh 
rank sent by one sovereiKn to 
aiwther. 

llai'-eov-ite : a Uunsian. 

War with the : tho League 

was a combination of Catholics 


to staYiip out the Huguenots or 
Protestants from France; its 
chief opponent was Henry IV. of 
France, to whom tho English 
lent aid until he joined the 
liomUh Church. 
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27. THE PACIFIC ^OCEAN. (I.) 

A REMARKABLE feature in the Pacific Ocean, and one 
that distinguishes it from every other sea, is the immense 
assemblage of small islands with which it is crowded, 
particularly in the iX)rtion situated between the Tropics. 
For about 3,000 miles from the coast of South America 
the sea is almost entirely free from islands, but thence to 
the great isles of Malaysia an immense beh of ocean, 
nearly 6,000 miles in length, and 1,500 in breadth, is so 
studded with them as almost to be one continuous 
archipelago. 

The term Polynesia, by which this division of the 
globe is now distinguished, is compounded of two Greek 
words meaning mami islmih. Very few of theliie gems 
of the ocean are more than a few miles in extent, 
though Tahiti and some in the more western groups 
are of rather larger dimensions; while Hawaii— the 
largest island in Polynesia — is about the size of York- 
shire. 

The isles which in such vast numbers thus stud the 
bosom ^of the Pacific are of three distinct forms — the 
coral, the crystal, and the volcanic. Of these the first 
formation greatly predominates, ‘but the largest islands 
are of the last description ; of the crystal formation but 
few specimens are known. Imagine a belt of ‘land in the 
wide ocean liot more than half a mile in breadth, but 
extending in an irregular curve to the length of ten oe 
twenty miles or more, the l^^ight above the water not 
more than a yard or two at most, but clothed with a mass 
of the richest and most verdant vegetation. 
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Here anc^ there above the general bed of luxuriant 
foliage rises a grove of eocoa-nut trees, waving their 
feathery plumes high in the air and gracefully bending 
their tall and slender stems to the breathing of the 
pleasant trade-wind. The grove is bordered by a narrow 
beach 911 each side, of the most glittering whiteness, con- 
trasting with the l)eautiful azure waters by which it is 
environed. 

From en8 to end of the curved isle stretches in a 
•straight line— forming, as it were, the cord of the bow — 
a narrow beach of the same snowy whiteness, almost 
level with the sea at the lowest tide, enclosing a semi- 
circular space of water between it and the island, called 
the lagoom Over this line of beach-^-which occupies the 
Icewafd side, the curved being to windward — the sea is 
Jireaking with 8ul)lime majesty. 

The long unbroken swell of the ocean, hitherto 
unbridled through a course of thousands of miles, is met 
by this rampart, when the huge billows, rearing them- 
selves high above its level and l)ending their foaming 
crests ' form a graceful liquid arch, glittering in the rays 
of a trd^ical sun as if studded with brilliants.^ But 
before the eyes of the st>ectator can follow the splendid 
iMpicous gallery which tfiey appear to have reared, with 
loud an^ hollow roar they fall in magnificent desolation, 
and spread ihe gigantic fabric in froth and spray upon 
the horizontal and gently broken surface.’ 

Contrasting strongly with the tumult and confusion 
of the hoary billows without, the water within the lagoon 
exhibits the serene placidity of a mill-pond. Extending 
downward to a depth varying from a few feet to fifty 
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fathoms, the waters possess the lively green hue common 
to soundings on a white or yellow ground, while the sur- 
face, unruffled by a wave, reflects with accurate distinct- 
ness the mast of the canoe that sleeps upon its bosom, 
and the tufts of the cocoa-nut plumes that rise from the 
beach above it. Such is a coral island ; and if its appear- 
ance is one of singular loveliness, as all who have seen it 
testify, its structure on examination is found to be no less 
interesting and wonderful. 

The beach of white sand which opposes the whole 
force of the ocean is found to bo the summit of a rock 
which rises abruptly from an unknown depth like a per- 
l)endicular wall. The whole of this rampart, as far as our 
senses can take cognisance of it, is composed of living 
coral ; and the same substance forms the foundatron of 
the curved and more elevated side, which is smiling in 
the luxuriance and beauty of tropical vegetation. The 
elevation of the coral to the surface is not always abruptly 
perpendicular ; sometimes reefs of varying depths extend 
to a considerable distance in the form of successive plat- 
forms or terraces. 

In these regions maybe seen islands in every stage of 
their Wmation, ‘some presenting little more than a 
l)oint or summit of a branching 'coralline pjTamid, at a 
depth scarcely discernible through the transparent 
waters; others spreading like submarine gardens or 
shrubberies beneath the surface, or presenting here and 
there a little bank of broken coral and sand, over which 
the rolling wave occasionally breaks ; ’ while others exist 
in the more advanced state I have just described, the 
main bank sufiBciently elevated to be permanently pro- 
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tected from the waves and already clothed with verdure, 
and the lagoon enclosed by the narrow bulwark of tlie 
coral reef. 

Though the rampart thus reared is sufficient to pre- 
ser^^e^the inner waters in a peaceful and mirror-like 
calmness, it mustrnot be supposed that all access to them 
from tfi6» sea is excluded. It almost invariably happns 
that in Ihe line of reef one or more openings occur, 
which, though sometimes narrow and intricate, so as 
scarcely to allow the passage of a native canoe, are not 
.iifrequently of sufficient width and depth to permit the 
free ingi*es8 of large ships. 

The advantage to man of these oi)ening8 is very 
great. Without them the islands might smile invitingly 
but in vifin ; no access could be obtained to them by 
shipping through the tremendous surf by wliich their 
shores are lashed; but by these entrances the lovely 
lagooiTs are converted into the most quiet, safe, and 
commodious havens imaginable, where ships may lie and 
^wood and water and refresh their crews in security, 
though the tera|K»8t howl without. 

' . 1>. H. Gossb. 


ar-€hi-p«l'-»-go : a 0 ea studded 
witl^ islands. , 

•n-Ti^roii-ad : enclosed or sur- 
roonddd. 

lag-oon': %8hal)ow lake of salt or 


brackish water. 

plao-id'-i-tp : calmness; peaceful- 
ness. 

fro-4om'-in>ates ; outweighs or 
exceeds aU others in number. 


28 . THE PAOUriO OCEAN. (II.) 

The Pacific Ocean alone covers more than half the sur- 
face of the globe. And yet it is not quite four hundred 
years since the inhabitants of Europe first learned of its 
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existence. What must have been the feelii?igs of Balboa 
when guided by friendly natives, he reached a spot in 
Central America from which he saw stretched out before 
him another ocean 

Magellan named it the ^ Pacific ’ as, after battling 
with the fierce storms that ever beat about Cape Horn, he 
sailed his ship into the peaceful waters of the ocean. 
What wondrous tales the early navigators brought home 
of new and delicious fruits, of strange men, and of coral 
islands set in summer seas. Even now Cook's ‘ Voyages ' -• 
are to us full of the charm of adventure and the surprise 
of ever finding something new. 

The Pacific covers an area of about ninety millions of 
square miles, and is, therefore, nearly twice as large as the 
whole of the land area of the globe. It lies between the 
shores of America on the east and those of Asia on the 
west, and stretches from the Arctic to the Antarctic Circle. 

At its northern extremity, where Asia and America nearly 
meet, it is only about forty miles broad, but between the 
coasts of California and China its width is about 8,5Gk)^ 
miles, while its length as measured from the confines of 
the two frigid zones is about 10,000 miles. 

Very little is known of the bed of the Pacific, but 
soundings have shown that its average depth is nearly 
the same as that of the Atlantic ; that the elevation of the 
ocean floor varies in different parts, but on the* whole it 
consists of plateaux, mountain peaks, deep valleys, and 
plains* Further, in many places the floor is gradually 
sinking, and, were it not for |he constant work of the cond ^ 
animals, many an island would long ago have sunk 
lieneath the waves. 
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The bed is covere<l with ooze just as the floor of the 
Atlantic is. Being broader and to a certain extent broken 
up by islands, its tides do not rise so high, neither are its 
currents so strong, as those of the Atlantic. It has but 
few^large inland seas connected with it, and receives the 
drainage of but few large rivers. This is strikingly so 
on the •east coast, where there is not a single river of the 
largest class. 

Correntl. — The currents of the Pacific are not so 
clearly defined, neither are they as well-known as those 
of the Atlantic. In the far south there is a constant 
drift of the cold waters of the Antarctic Seas towards the 
north. These drifts combine and form a steady current, 
which fl#w8 along the western coast of South America 
under fho name of the Peruvian or Homboldt'e Current. 
It J)ring8 with* it ieel)ergs and masses of floating ice, 
and is several degrees colder than the waters of the 
surrounding ocean. It is owing to the presence of this 
cold current that Chili and Peru have so cold a climate 
for the latitude. Thus Callao, which is situated only 
12'' south of the Equator, has a much colder climate 
than Rio Janeiro, which is in 23" S. lat. Tbisjcurrent 
carries its cold waters even to the Equator, where it is 
still so cold that reef-forming coral animals cannot live 
in it* Here it bends to the west and is merged in the 
Equatorial Current 

This current flows across the Pacific from east to 
west. Its course is much broken by the thousands of 
islands among which its# waters slowly move, and on 
nearing the shores of Asia it becomes broken up into 
many branches. Of these the most important is the 
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Japan Current or Knro Siwo, which flows 4iorthwnrd 
along the coasts of Japan, and then, bending to the east, 
cro^s the North Pacific and is swept again into the 
waters of the Equatorial Current. 

The Japan iJurrent plays the same part, though not so 
important a one, as does the Gulf Stream, for it carrjps 
warm water to the eastern shores of Asia. But its 
waters are not so warm, and, having to cross a wider 
ocean, its influence is not nearly so well-marked as that 
of the Gulf Stream. 

Windi.— -In the Pacific Ocean as in the Atlantic, the 
north-east trade winds and the south-east trade winds 
mow on either side of the Equator, but the trade winds 
of this ocean are not so strong, neither do they blow so 
constantly and steadily, as those in the Atlantic*’ Ocean. 
This is partly due to the presence of a Vast numbei;. of 
islands, among which the winds become to a certain 
ext^nl broken up. The character oi the trade winds is 
that of a constant soft breeze, strongest in the morning, 
weaker at noon, and again increasing towards evening. ' 
Cyclones and tornadoes are common in the China Sea. 

OyolMM and TonuidoM arc winds i the whole cyclone is carried 
which rotate rapidly round a i onward at a great speed, 
centre, while at the same time | ]ia?'<«^g-a-tpr : a sailor. « 


20. THB ANOIBKT MABINBR IN THB TBOP1C8. 

Thb sun now rose upon the right ; 

Out of the sea came he 

* c 

still hid in mist, — and on the left 
Went down inta the sea. 
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fair breeze blew, the white foam flew, 
The furrdw foUowM free ; 

We wer© the first that ever btirst 
Into that silent sea. 

Down dropt the breeze, the sails dropt down, 
’Twas sad as sad could be ; 

And we did speak only to break 
The silenoe of the sea. 

All in a hot and copper sky. 

The bloody sun, at noon. 

Bight up above the mast did stand, 

^o bigger than the moon. 

Day after day, day after day, 

We stuck, nor breath nor motion ; 

As idle as a painted ship 
Upon a painted ocean. 

Water, water, everywhere, 

^ And all the boards did shrink ; 

Water, water, everywhere. 

Nor any drop ^ drink. 

And every tongue, through utter drought. 

Was wither’d at the root ; 

We could not speak, no more than if 
We had been choked with soot. 

S. T. COLBEIDOB. 
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80. CORAL ARIMALS. 

Ik a previous lesson we described in a general way 
the coral islands of the Pacific. We will now try and 
see what kind of an animal it is that works such wonders. 
We have read of islands which are inhabited by man 
being raised from the ocean by this mighty crfatare. 
And yet it is no giant that with mighty heave has brought 
these islands from the deep. It is the work of/one of the 
smallest of animals, working in myriads, quietly but 
steadily, for ages. 

The coral animal resembles in form the common 
China aster which grows in our gardens. It has the 
same central disc and the same coloured petals, but in 
the coral animal the f>etals arc feelers or tentacles which 
the animal can move at will. And there we see at once 
a striking difference between one of the lowest forms of < 
animal life and a plant. For whereas in the latter the 
petals are merely extended to the air and sunlight, the 
feelers of the animal can be moved so as to grasp the 
food which may come in their way. 

Each little creatm-e is provided with a strong tube 
which contains his stomach and month, and fits into the 
orifice which he inhabits. Unable to move from his 
position, ho goes on steadily forming a sort of calcareous 
deposit, and at his death leaves his own skeleton io add 
to the beautiful and imperishable structure which his 
ancestors have been raising for so many of 

years. They increase very much like vegetables, com- 
mencing in the form of litlle buds, and gradually 
attaining maturity, whmi they either take the p Ve 
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of their parents or drop off and find an independent 
home. 

Very often they have other modes of multiplication. 
Thus, a coral polype may give off small buds, each of 
which grows into a perfect animal, with its own stomach, 
mouth, and feelers, but remains closely connected with 
the ‘parent. In other cases the coral animal spon- 
taneously splits into two halves, and these in turn may 
divide an^ subdivide, the product of each division grow- 
ing into a perfect i>olype. By frequent repetitions of 
these processes of budding and splitting, the corals may 
form masses of great size. In fact, it is the growth of 
coral in this manner that forms those masses of land 
which are known as coral reefs and coral islands. 

•Such land is said to l>e * built ’*by the coral animals ; 
but it should 1)0 understood that it is not a constructive 
work such as the building of a nest, where the bird gathers 
the*materials from far and near and weaves them together 
to make her home, but it is rather an accumulation of 
the calcareous remains, or skeletons, of the coral pol 3 rpes. 

Corals of some kinds live in all seas, but the particular 
kinds which grow in great masses, and thus form reefs 
and islands, are found only in the warmer parts of the 
earth. Reef-forming*coral animals are only found in 
watbrs of which the mean temperature for the month, 
eventn the coldest season, never falls below 68®. Such 
a belt of warm water never extends beyond 82® north and 
south of the Equator, and it is therefore in the seas which 
lie between these bounds that coral islands are found. 
Further, it is known that the coral animal never works 
at a depth greater than about twenty fathoms below the 
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surface. But in places we find that the walls pf coral go 
ilmost straight down for a thousand feet or more ! The 
explanation of this is to be found in the fact that in the 
Pacific Ocean the floor is gradually subsiding. We know 
that changes in the elevation of parts of the earth’s 
surface are constantly going on ; some parts are being 
gradually raised and other parts are slowly falling. 

Many of the islands of the Pacific are of volcanic 
origin, and around some of these peaks the coval animal 
first began to work, gradually bringing its wondrous 
structure to the surface. But the animal cannot work 
above high-water mark, and were it not for some other 
agency its work would here cease. But as it slowly 
pushed its work to the surface, the whole laud upon 
which its building was^raised was slowly subsiding,* and so 
for ages the little worker has gone on, until the peak has 
disappeared and its place has been taken by masses of 
coral, while the first part that was raised has sank 
hundreds of fathoms deep. The constant breaking of 
the surf against its outer wall has kept it steep to the 
sea. 

In places the inner island or peak still stands above 
the surface of the ocean, and around it at varying 
distances may l)e seen an encircling or barrier reef. 
These barrier reefs are of all sizes, from three miles to 
no less than forty-four miles in diameter. The largest 
is the Greet Barrier Beef, which skirts the north-east 
coast of Australia for l,t200 miles, at an average distance . 
of from twenty to thirty miles from the coast. The 
channel between this reef and the coast has a depth of 
about twenty-five fathoms, while outside the depth of the 
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sea su(lde\)ly increases to many hundreds of fathoms. 
‘ Usually a snow-white line of great breakers, with 
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only here and there a •single low islet crowned with 
cocoa-nut trees, divides the dark heaving waters of the 
ocean from the light-green expanse of the lagoon 
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channel. And the quiet ^Yater8 of this chanfiel gener- 
ally bathe a fringe of low alluvial soil, loaded with the 
most beautiful productions of the Tropics, and lying at 
the foot of the wild, abrupt, central mountains.’ 


ftc-en-mii-la'-tion : a heaping up 
into a mass. 

aMii^vi«al : soil deposited by river 
or sea. 

an'-ees-torir forefathers, 
oal-car'-e-out: made of or pertain- 
ing to lime. 


or'-i-ftee : an opening made soihe- 
thing like a mouth, 
pol-ype: an animal with many, 
arms or feelers radiating from a 
centre. 

snb-sid'-ing : slowly* sinking or 
, falling. 


31. COBAL. 

In tropical seas, and particularly in the Pacific Ocean, 
many of the islands ^re skirted by low banks t)f coral 
rock. At high tide these rocks arc mostly under* water, 
and their position is marked by a white line of heavy 
breakers. At low water the rocks appear just above the 
surface. Some islands are completely surrounded with 
these fringing reefs and others are only fringed at certain 
points. There is no essential difference between the 
fringing reefs and the barrier reefs except that the 
former Ijave less width and islands are but rarel/ found 
upon them. As the corals grow most vigorously on the 
outside of the reef, this is the higBest part, and between 
it and the beach there is generally a stretch of water only 
a few feet in depth. 

In the previous lesson it was shown how by the 
gradual subsidence of the land there are many islands 
which are composed entirely of coral, though the coral 
has been built upon peaks which formerly stood high 
al)ove the surface. These islands rise from Wie sea 
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The Maidive Islands and Laccadive Islands ar(f entirely 
bnilt of coral, and consist of a number of atolls lying near 
each other ; they are well descril>ed by Mr. Darwin, who 
sayst *1 cannot refrain from once again remarking on 
the singularity of these complex structures— a great 
sandy and generally concave disc rises abruptly from the 
unfathomable ocean, with its central expanse studded 
and its edge symmetricafly liordered with oval basins of 
coral rock just lipping the surface of the sea, sometimes 
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clothed with vegetation, and each containing a lake of 
clear water ! ’ 

Hence, we see that the coral animals begin their 
mighty work in shallow water, from the bottom of which 
they slowly raise a mighty monument to the power^ of 
myriads of animals, no matter how small, when they are 
working towards the same end. We have seen how thej^ 
raise a fringe of rocks round the islands. We have 
further seen that in places these fringes have been built 
around island peaks which have all the while been slowly 
sinking into the depths of the sea, and how as they sank 
the coral animals have built their barriers higher and 
higher and further and further inland as the island 
diminished in size. And at last, when the island dis- 
appeared beneath th^ waves, there yet remained the 
barrier of coral rock tufted all round with ph.lms to mai:k 
the six)t. In this way thousands of islands have been 
formed which are now lovely 8i)ot8 in the ocean. 

But as the coral animals cannot work above high- 
water mark, it may well be asked ho\v habitable islands can 
be formed ui3on their crests ! The breakers which cease* 
lessly roll against the shores help to build them Up, for 
they brekk off masses of the rock and throw them up 
high upon the reef and over into tile lagoon within ; thfls 
gradually lulding to the height as well as to the width of'the 
outer rim. Corals and shells are crushed and ground to 
powder by the action of the waves, and this dust fills the 
interstices in the rocks and helps to give them a solid 
face. Plants and weeds wash vtpoii the reef, and, decay- 
ing, leave a soil behind them. So the pile rises higher 
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and highep. The waves wash up upon it drifting seeds 
and floating timber. Sea-birds make it their home, and 
by their deposits help to make a fertile soil. In time the 
feathery palm raises its head above the reef, and the 
saifpr, seeing its waving plumes, marks in his chart the 
site of a new island. 

• At 4a8t, after vegetation has completed its work, man 
appears ui)on the scene, builds his hut on the fruitful 
soil which* falling leaves and decaying plants have 
, enriched, and calls himself the master of this little world. 

We often express our astonishment at the power of 
the tornado as we read that it has passed over miles of 
land, levelling everything to the earth. We are struck 
with a>vo»and terror at the gigantic force’s of the earth- 
(piake \^iich rends the earth in twain. Ihit greater far 
th^n all these* are the mighty forces which (fuietly and 
unnoticed are raising islands in the ocean, or lowering the 
ocean floor for thousands of scpiare miles, or by means of 
myriads of minute animals are covering the l>ed of the 
sea with deposits of liniestoiui hundreds of fec’t thick. 

: narrow cracks or ; I ho oilier, 

openinjis. •ym-meV-ric-al-ly : of uniform 

o’-val: of a circular Khape, hut | Hhai>c; regular; even.# 
with one diaiuetcr longer than { mb -sid-^nce : sinking. 

32. THE CORAL QROVE. 

Deep in the wave is a coral grove. 

Where the purple mullet and gold-lish rove ; 

Where the sea-flower spreads its leaves of blue, 

That never are wet wUli falling dew. 

But in bright and changeful Wauty shine 
Far down in the green and glassy brine. 
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The floor is of sand, like the mountain-drift, 

And the pearl-shells spangle the flinty snow ; 
From coral rocks the sea-plants lift 
Their boughs where the tides and billows flow. 


The water is calm and still below, 

For the winds and waves are absent there. 
And the sands are bright as the stars that glow 
In the motionless fields of upper air. 

There, with its waving blade of green, 

The sea-flag streams through the silent water. 
And the crimson leaf of the dulse is seen 

To blush like if banner bathed in slaughter. , 


There, with a light and easy motion. 

The fan-coral sweeps through the clear, deep-sea, 
And the yellow and scarlet tufts of ocean 
Are bending like corn on the upland lea. 

Anil life, in rare and Iwautiful forms, 

Is sporting amid those bowers of stone, 

And is safe when the wrathful spirit of storms ^ 

Has made the top of the wave his own. 

And when the ship from his fury flies, 

Where the myriad voices of Ocean roar, 

When the Wind-god frowns in the murky skies, 

And demons are waiting the wreck on shore, — 
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Then,^far below, in the i)eaceful sea, 

The purple mullet and gold-lish rove. 

Where the waters murmur tranquilly 
Through the bending twigs of the coral giwe. 

J. G. Percival. 

|nlie*: a kind of seaweed. i mnir^et : (vseadisli, round in shape, 

an eoral : a beautiful kind of coral and very goo<l for eating, 
that spreads out arms like fans | tran'-qnil-ly : peacefully ; calmly, 
in the watq»'. j tults : small bunchcB. 



Modern science has sacejE^ded in describing and pictur- 
ing over eight thousand different kinds of fishes ; yet there 
can be. no doubt, that many still unknown species dwell 
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.in the depths of the occEn, or in the distant ®eE8 which 
are but seldom visited by the European mariner. 

In studying fish the mind is at once struck with the 
wonderful way in which the shape and build are adapted 
to a swift and easy movement through the water. E^ery 
part of the body seems specially adapted to produce speed. 
The fins, the tail, and the motion of the whole backbone 
iissist progression ; and it is to this admirable flexibility 
of body, which mocks the efforts of art to ' imitate it^ 
that fishes owe the astonishing rapidity of their move- 
ments. 

The life of fishes is a state of perpetual warfare, a con- 
stant alternation of flight and pursuit. Prowling through 
the waters, they attack and devour every weaker beingthey 
meet, or dart away to escape a similar lot. Many of 
them are provided with the most formidable weapops. 

Thus the sea-wolf has six rows 
of grinders in each jaw, excel- 
lently adapted for bruising the 
crabs and whelks, which this 
voracious animal grinds to pieces and swallows along with 
the shells. When caught, it fastens with indiscriminate 
rage uixin anything within its reach, fighting desperately, 
even when out of its own element, and inflicting severe 
wounds if not cautiously avoided. The gi'eat size of the 
monster, which in the British waters attains the*iength 
of six or seven fwt, and in the colder and more extreme 
northern seas is said to l)Ocome still larger, renders it* 
one of the most formidable deipzeiis of the deep. ' 

Far more dreadful, from its gigantic size and power, 
is the white shark, whose jaws .are likewise funiished 
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with from dthree to Ax rows of strong, flat, triangular, 
sharp-pointed, and finely serrated teeth, which it can 
raise or depress at pleasure. This tyrant of the seas 
grows to a length of thirty feet, and its prodigious 
strength may be judged of from the fact that a young 
shark, only six feet in length, is able to break a man's 
l«g stroke of its tail. Thus, when a shark is 
caught with a baited hook at sea and drawn upon deck, 
the sailorV first act is to chop off its tail, to prevent the 
mischief otherwise to be apprehended from its enormous 
strength. 

• Fortunately for the inhabitants of the British Isles 
the white shark confines his range to tropical seas. But 
the dog-fi3h and several other species of our seas, such as 
the Wue shark, though they do not attempt the fisher- 
man’s life, are extremely troublesome and injurious to 
him, by hovering about his boat and cutting the hooks 
fronTthe lines in rapid succession. This, indeed, often 
leads to their own destruction, but when their teeth do 
not deliver them from their difficulty, the blue sharks 
^hich hover about the Cornish coast during the pilchard 
season Jiave a singular method of proceeding. They roll 
their bodies round and round so as to turn the lifle about 
them throughout its whole length, and sometimes this 
is dcihe in such a complicated manner that the fishermen 
give flp any attempt to unroll it as a hopeless task. 
To the pilchard drift-net this shark is a still more dan- 
• gerous enemy, as it is common for it to pass in success 
^sion along the whole length of net, cutting out, as with 
shears, the fish and the net that bolds them, and swallow- 
ing both together. 
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The eaw-snouted shark or iaw-fl«h, whioh gi’ows to 
fifteen feet in length, and the svord'flsh are furnished 
with peculiarly formidable weapons. The long flat snout 
of the former is set with teeth on both sides through its 
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8AW OF THE BAW-FI8H. 


whole length, while the upper jaw of the latter terminates 
in a long sword-shaped snout. A sword-fish, twenty feet m 
length, once ran his sword with such violence into the keel 
of an Bast Indiamar^ that it penetrated up to the root, 
and the fish itself was killed hy the violence of the shock. 
The perforated beam, with the driven-in sword, are both „ 
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preserved in the British ifnseum,. and give a goo<l idea 
of the prodigious power of the leviathans of the ocean! 

The flying-flihes are provided with pectoral flns of 
so great a length as to be able to carry them, like wings 
a great distance through the air. They cannot raise 
themselves when in the atmosphere, and the elevation they ' 
take depends entirely on the power of the first spring or 
leap which they make on leaving their native element 
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Their flight, as it is caHed, carries them fifteen or eighteen 
feet high over the water, and the lines which they traverse 
when they enjoy full liberty of motion are very low curves,' 
and always in the direction of their previous progress in 
the water. Their silvery wings and blue bodies glittering 
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iKjneath the rays of a tropical sun afford a most beauti- 
ful spectacle when, as is frequently the case, they rise 
into -the air by thousands at once, and in all possible 
directions. The advantage afforded them by their wing- 
like fins in escaping from the pur- 
suit of the l)onitos and albicorcs ^ 
often, Jiowcver, leads to their 
destruction in another element, ^ Tiki i i 
where gulls and frigata-birds fre- noKiro. 

quently seize them with lightning-like rapidity ere they 
fall bafck again into the ocean. It is amusing to observe a 
bonito swimming beneath the feeble aeronaut, keeping 
him steadily in view, and preparing to seize him at the 
moment of his descent. But the flying-fish often eludes 
the bite of his enemy by instantaneously renewing his 
leap, and very often escapes by extreme agility. Flying* 
flsh abound in tropical seas. 
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air'-o-iiAut: a traveller through 
the air. 

al'-M-eore : a sea fish of the tunny 
kind. 

a large fi»h found in 
warm seas. 

dtn'-i-sea : an inhabitant. 

£att Indiaman : a name given to 
large ships which traded to 


India. 

flez-i-bil'-i-ty : the qfiality of .being 
easily bent. 

peo'-tor-al : relating to the breast. 
per^-for-at*ed : pierced by holes, 
ser'-ra^ted: notched or out like 
the teeth of a saw. 
shears : a pair of cutters or large 
scissors. 


34. ISLANDS OF THE PACIFIC. 

The Pacific contains a vast number of islands, most of 
which are of very small size, and are all included under 
the term Polynesia. The chief groups are (1) Hew 
Zealand, consisting of two large islands and some smaller ‘ 
ones, all forming part of the British Empire^. (2) A 
vast number of smalf coral islands lying in groups, the 
chief of which are the Sandwich Islands, the ^Slpoiety T«ittt.d«, 
the Caroline Islands, the Friendly Islands, Cook’s 
the Karqnesas Islands, and many others. (3) A gi’Oup of 
large islands lying Ix^tween Australia and the south-east 
coast of Asia. The princi 2 >al islands arc Borneo, Hew 
Guinea, the Philippine Islands, Japan Islands, Celebes, 
Molnooas, the F\ji Islands, and many others. 

The Friendly Islands.—' The view from the anchorage is 
of a flat coral beach, covered at high tide, and a strijx of 
sand below a grass bank, from which spring the white 
stems and waving plumes of a cocoa-palm grove exflsnding 
away to right and left, and mingling with trees and bush 
as it recedes from the village. The native huts lie scat-, 
tered among the palm-trees, where white-kilted natives 
saunter about or sit in grou^ on the grass above the 
shore ; others wade on the half-flooded Ijeach, 
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fish and picking up shells, or paddle about on the water 
in narrow outrigger canoes, which crowd round the ship 
laden with bananas, cocoa-nuts, yams, corals, pigs, 
poultry, &c. 

The Pyi Islands. — ‘ A ridge of high green hills ; hold, 
spurs — gorged deeply between — falling sharply into the 
Spa ;*at the foot of a precipitous hill, between two pro- 
jecting spurs, forming a shallow dent in the coast-line, 
is built a 4ittle European and native town, the former 
consisting mainly of a long straggling street facing the 
sea. A coral barrier reef, entered by a natural passage, 
Itars the harbour. At the foot of the beautiful hillside 
stands Levuka, the seat of Fijian commerce. This group 
comprise 3 two large islands with a great number of small 
onea. The largest is al>out eighty-five miles long by forty 
miles broad. . Ootton grows well and is the chief export. 
The Fiji Islands now form part of the British Empire. 

The Spice Islands. — ^Amboyna is a i)eautiful island 
nearly divided in two by a broad sea inlet running 
between high hills, covered with forest or yellow grass, 
and along the shores arc Malay villages half hidden in 
cocoa-groves. The population is a very queer one, and 
* appears, as to race, most hopelessly intermingle. The 
upper class of the Malay women dress entirely in black 
and the poorer classes in bright colours. The canoes arc 
^ grefit sight ; l>oth here and at our first anchorage they 
came alongside full of fruit and eggs, and literally 
crowded with lories and cockatoos ; while occasionally a 
cassowary with legs tied lies prostrate at the bottom of 
the canoe. 

< The Malay fishermen fish by torchlight with spears 

I 



180 GEOGRAPHICAL READER: STANDARD VIL 


and nets, and it is a pretty sight at night to see hundred 
of canoes, each with two or three torches, putting ou 
from the huts and villages along the length of the ba> 
looking, when they get all together, like some large towi 
in the distance. Then in the early morning they al 
come paddling back, keeping close together, abreast m i 
row, and as they pass the ship they strike up in plioru{ 
a boatman’s song, keeping time to the double knock ol 
their paddles against the sides of the canoes. 

Manilla in the Philippine Islands. — * Manilla is built on 
an enormous land-locked bay, whose waters are so shal- 
low that largo ships have to lie two miles from the shore. 
Looking towards the town one sees domes, spires, red 
roofs, and ramparts rising from low ground wliich 
continues in rear add away on both sides till broken 
against the sky by a distant hill-range. The chief 
industry of the town is cigar-making. 

Hawaii, Sandwich Islands. — * Hawaii is a very dififeicnt- 
looking island from Oahu ; gentle 8loi)es of a vivid green 
surrounding and trending gradually up to the famous 
volcano of Mauna Loa, nearly 14,000 feet high; bold 
precipitous cliffs springing abruptly from the sea ; 
numberiess cascades falling over them, and in the line of 
cliffs frequent deep clefts, called gulches, with glistening 
waterfalls at their heads, and lawns, huts, and houses 
near the surf-beaten shore. This island contains Kilauea, 
one of the most wonderful volcanoes in the world. A 
great deal of sugar is grown, and there are vast herds of 
wild and semi-wild cattle. 

Tahiti ; Society Itlands. — * The peculiarity of Tahiti’s 
mountain scenery, as seen from the anchorage, is the 




v^etation ; but the general vegetation lookn scrub like 
aiid’yellowish, scarred here and there a bright red where 
the sfiil is exposed. 

The woods contain the most entrancing scenery and 
vegetation of unrivalled luxuriance. Here grow to per- 
fection the bread-fruit, banana, and cocoa, and mingled 
among these are oranges, mangoes, citrons, limes, 
coffee, .banyan, and a number of others, all in flower or 

li 
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fruit or both ; a garden of Eden truly, and "where on< 
can eat almost of every tree.’ — Adapted from * Log Letten 
from the ** Challenger,** * Lord George Campbell, 


: the fruit of a large 
herbaceous plant. 
oas'HM»«wa-ry : a bird something 
like an ostrich ; found in the 
East Indies. 

eoek-a-toos' : a kind of parrot with 


a crest. 

]or"*iet ; a small bird very lil^e a 
parrot. 

Po-l7*ne"»si-a : many islands, 
yams : a large root like potatof 
growing in tropical countries. 


85. HAWAHAN SFOBT8. 

Before setting out for the Falls ourselves, we went to 
see the national sport of surf-swimming, for their skill 
in which the Hawaiians are so justly famed. 

The natives have ‘many other games of which they 
are very fond, and which they play with great skijl, 
including spear-throwing, transfixing an object with a 
dart, kona, an elaborate kind of draughts, and talu, D^ch 
consists in hiding a small stone under one of five pieces 
of cloth, placed in front of the players. One hides the 
stone, and the others have to guess where it is ; and it 
generally happens that, however dexterously the hider 
may put* his arm beneath the cloth, and dodge about 
from one piece to another, a clever player will be able to 
tell, by the movement of the muscles of the upper part 
of his arm, when bis fingers relax their bold oV the 
stone. Another game, called parua, is very like the 
Canadian sport of * tobogging,’ only that it is carried on 
on the grass instead of on the snow. The performers 
stand bolt upright on a narrow plank, turned up in 
front, and steered with a sort of long paddle. They go 
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to the top of a bill or mountain, imd rush down the 
steep, grassy, sunburnt slopes at a tremendous pace, 
keeping their balance in a wonderful manner. 

With bows and arrows they are as clover as all 
sayages and wonderfully good shots, attempting many 
wonderful feats. They ore swift as deer, when they 
^choose, though somewhat lazy and indolent. All the 
kings and chiefs have been special adepts in tlie invigorat- 
ing pastifbe of surf-swimming, and the present king’s 
sisters are considered first-rate hands at it. The per- 
formers begin by swimming out into the bay, and diving 
\inder the huge Pacific rollers, pushing their surf-boards 
— flat pieces of wood, about four feet long by two wide, 
iwinted* at each end— edgewise before them. For the 
rettirn* journey they select a large wave; and .then, either 
sitting, kneeling, or standing on their boards, rush in 
shorewards with the speed of a racehorse, on the curling 
cresl of the monster, enveloi)ed in foam and spray, and 
bolding on, as it were, by the milk-white manes of their 
furious coursers. It looked a most enjoyable amuse- 
ment, and 1 should think that, to a powerful swimmer, 
with •i)leiity of pluck, the feat is not difficult of 
accomplishment. * 

• The natives heit; arc almost amphibious. They 
played all sorts of tricks in the water, some of the per- 
formers being quite tiny boys. Four strong rowers took 
a whale-boat out into the worst surf, and then, steering ' 
her by means of a large oar, brought her safely back to 
the shore on the top of huge wave. 

After taking a few photographs it was time to return ; 
and we next went to a pretty garden, which we bad seen 
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on the night of our arrival, and, tying up our horses 
outside, walked across it to the banks of the river. Here 
we found a large party assembled, watching half the 
l)Opulation of Hilo disporting themselves in, upon, and 
beneath the water. They climbed the almost perpen- 
dicular rocks on the opposite side of the stream, took 
headers, and footers, and skiers from any height onider 
livc-and-twenty feet, dived, swam in every conceivable 
attitude, and without any apparent exertion, deep under 
the water, or upon its surface. 

But all this was only a preparation for the special 
sight wo had come to see. Two natives were to jump 
from a precipice, 100 feet high, into the river below, 
clearing on their way a rock which projected some twenty 
feet from the face of the cliff, at about the same distance 
from the summit. The two men, tall, strong, a^d 
sinewy, suddenly appeared against the sky-line, far 
above our heads, their long hair bound back by a 
wreath of leaves and Howers, while another garland 
encircled their waists. Having measured their distance 
with an eagle's glance, they disappeared from oim sight, 
in order to take a run and acquire the necessary impetus. 
Every breath was held for a moment, till one of the men 
reappeared, took a bound from the edge of the rock, 
turned over in mid-air, and disappeared feet foremost 
into the pool l)eneath, to emerge almost immediately, and 
to climb the sunny bank as quietly as if he had done no- 
thing very wonderful. His companion followed, and then 
the two clamored up to the twenty-feet projection, to 
clear which they had had to take such a run the first 
time, and once more plunged into the pool below. The 
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feat was of course an easier one than the first*; but still 
a leap of eighty feet is no light matter. A third native, 
who joined them in this exploit, gave one quite a turn as 
he tmsted in his downward jump ; but he also alighted 
in the water feet foremost, and bobbed up again directly, 
like a cork. He was quite a young man, and we after- 
wards heard that he had broken several ribs not more 
than a year ago, and had been laid up for six months in 
the hospital. — From Lady Brassey^s * Voyage in the “ Sun- 
beam.*' * 

d6z'*tor«^iif-ly : cleverly ; not l a body is propelled forwards. 

clumsily. in-vig'-or-at-ing : bracing up; 

im'-pc-tus : the force with which ; strengthening. 


80. THE CRATER OP KILAUEA. 

First of all we descended the precipice, 800 feet in 
depth, forming the wall of the old crater, but now thickly 
covered with vegetation. It is so steep that here and 
there flights of zig-zag wooden stej^s have been inserted 
in the face of the cliff, in order to render the descent prac- 
ticable. At the bottom we stepped straight on to the 
surface of cold boiled lava, wliich wo had seen from 
above last night. It was the most extraordinary walk 
imaginable over that vast plain of lava, twisted and dis- 
torted into every conceivable shape and form, according 
to the temperature it had originally attained, and the 
rapidity with which it had cooled, its surface, like half- 
molten glass, cracking and breaking beneath our feet. 

Sometimes we came to a patch that looked like the 
contents of a pot, suddenly petrified in the act of boiling ; 




188 GEOGRAPHICAL READER: STANDARD VIL 


sometimes the black lava had assumed the form of waves, 
or more frequently of huge masses of rope, twisted and 
coiled together ; sometimes it was piled up like a collec- 
tion of organ-pipes, or had gathered into mounds and 
cones of various dimensions. As we proceeded the lava 
became hotter and hotter, and from every crack arose 
gaseous fumes, affecting our noses and throats in a pain^- 
ful manner ; till at last, when we had to pass to leeward 
of the molten stream flowing from the lake, the vapours 
almost choked us, and it was with difficulty we continued 
to advance. 

At last we reached the foot of the present crater, and 
commenced the ascent of the outer wall. Many times 
the thin crust gave way beneath our guide, and he had 
to retire quickly from the hot, blinding, choking fumes 
that immediately burst forth. But we ” succeeded in 
reaching the top ; and then what a sight presented itself 
to our astonished eyes ! I could neither speak nor Inove 
at first, but could only stand and gaze at the horrible 
grandeur of the scene. 

We were standing on the extreme edge of a precipice, 
overhanging a lake of molten fire, a hundred feet below 
us, and nearly a mile across. Dashing against the cliffs 
on the opposite side, with a noise like the roar of" a 
stormy ocean, waves of blood-red, fiery, liquid lava hUrled 
their billows upon ap iron-bound headland, and' then 
rushed up the face of the cliffs to toss their gory spray 
high in the air. The restless, heaving lake boiled and * 
bubbled, never remaining the same for two minutes to- 
gether. Its usual colour seemed to be a dull dark red, 
covered with a thin grey scum, which every moment and 
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in every patt swelled and cracked, and emitted fountains, 
cascades, and whirliK)ol8 of 3 ^ellow and red fire, while 
sometimes one big golden river, sometimes four or five 
flowed across it. There was an island on one side of 
the •lake, which the fiery waves seemed to attack un- 
ceasingly with relentless fury, as if bent on hurling it 
ftora ift base. On the other side was a largo cavern, 
into which the burning mass rushed with a loud roar, 
breaking Sown in its impetuous headlong career the 
gigantic stalactites that overhung the mouth of the cave, 
and flinging up the liquid material for the formation of 
fresh ones. 

It was all terribly grand, magnificently sublime ; but 
no wordif could adequately describe such a scene. The 
prccti)ice on which we were standing overhung the crater 
so*much that it was impossible to see what was going on 
immediately beneath ; but from the columns of smoke 
and vapour that arose, the flames and sparks that 
constantly drove us back from the edge, it was easy to 
imagine that there must have been two or three grand 
fiery fountains below. As the sun set, and darkness 
enveloped the scene, it l>ecame more awful than ever. 
We retired a little way from the brink, to breathe some 
fresh air, and to try And eat the food we ha<l brought 
with us ; but this was an iniiK)Hsibility. Every instant 
a fresh explosion or glare made us jump up to survey 
the stui)endou8 scene. The violent struggles of the lava 
to escape from its fiery lied, and the loud and awful 
noises by which they we^e at times accompanied, sug- 
gested the idea that some imprisoned monsters were 
trying to release themselves from their bondage, with 
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shrieks and groans, and cries of agony and despair, at the 
futility of their efforts. 

Sometimes there were at least seven spots on the 
borders of the lake where the molten lava dashed up 
furiously against the rocks — seven fire-fomitains playing 
simultaneously. With the increasing darkness the 
colours emitted by the glowing mass became more and 
more wonderful, varying from the deepest jet black to the 
palest grey, from darkest maroon, through 'cherry and 
scarlet, to the most delicate pink, violet, and blue ; from 
the richest brown, through orange and yellow, to the 
lightest straw colour. And there was yet another shad^, 
only describablo by the term ‘ molten-lava colour.’ Even 
the smokes and vapours were rendered beautiful by their 
borrowed lights and tints, and the black peaks, pinnacles, 
and crags, which surrounded the amphitheatre, formted 
a splendid and appropriate background. Sometimes 
great pieces broke off and tumbled with a crash info the 
burning lake, only to be re-melted and tlu’own up anew. 
From Lady Braasey's ‘ Voyaye in the “ Sunbeam.'* * 

am'-plii-tlie-atre : a circular build- { im-peV-u-ova : that cannot be 
ing without a roof, for sports and ! stopped. » 

games, o e-mit-tod: threw out. 

era'-ter : the mouth of a volcano. . peV-ri-fl-ed : turned into stone, 
erav'-io* : a crack or opening. mar-oon' : dark red. 


87. THB INHABITANTS OF THE SEA : 
FOOD FISHES. 

NumberIiEss are the various kinds of fishes which the 
ocean supplies to man, and aimost every species affords 
an equally agreeable and health-giving food. But of all 
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the finny tribe none can compare for utility with the 
heiriiif, which, though small in sise, is of the greatest im> 
portance. In shoals a mile long, and often so densely 
crowded with fish that a spear cast into them would 
stand upright in the living stream, the common herring 
appears annually on the coasts of North-Western Europe, 
pourmg out the horn of abundance into all the lochs, 
harbours, Qords, and bays from Norway to Ireland. 
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Numberless sea-birds Keep thinning their ranks through 
the whole summer ; armies of rorquals, dolphins, seals, 
cods, and sharks devour them by millions ; and yet so 
countless are their numbers that thousands of people live 
.upon their spoils. 

As soon as the season of their approach draws near, 
of herring-boats leafe the northern ports, provided 
with drift-nets about 1,200 feet long. The yam is so 
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thick that the wetted net sinks through its own weight, 
and need not be held down by stones attached to the 
lower edge, for it has been found that the herring is 
more easily caught in a slack net. The upper edge is 
suspended from the drift-rope by various shorter and 
smaller ropes, called buoy-ropes, to which empty barrels 
are fastened, and the whole of the floating apparatus is 
attached by long ropes to the fishing-boat. Fishing 
takes place only at night, for it is found that the fish 
strike the nets in much greater numbers when it is dark 
than while it is light. They come to the surface to 
feed at night because at a distance below there is not 
sufficient light to enable them to see their food. 

The meshes of the net are exactly calculated for the 
size of the herring, wide enough to receive the head 
as far as behind the gill-cover, but not so narrow 
as to allow the pectoral fins to pass. Thus the poor 
fish, when once entangled, is unable to pass backwards 
or forwards, and remains sticking in the net until the 
fisherman hauls it on board. 

The oldest mention of the herring fishery is found in 
the chronicles of the monastery of Evesham, of the year 
709; and as far back as the days of William the 
Conqueror, Yarmouth was renowned for its herring 
fishery. 

Although the common herring of our northern seas 
is beyond all doubt the most important of the tribe, 
yet there is na sea or coast where other species of the 
same family are not a source of food for man. 

Thus the enormous shoals of pilchards appearing 
along our south-western coasts are not less valuable to 
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the fisheriueu of Cornwall and Devon than the common 
herring is to those of the North Sea. When near the 
coast, the assemblage of pilchards assumes the arrange- 
ment of a mighty army with its wings stretching parallel 
to the land, and the whole is composed of numberless 
smaller bodies, w^hich are i>orpetuaUy joining together, 
aliifting their position, and 
se()arating again. 

The cod family, to which, 
among others, the haddock, 
the whiting, the ling, and 
other valuable fishes belong, 
ranks next to that of the 
herring .in importance to 
mam The cod is found from Icelhnd to very nearly as 
far south as Gibraltar, but is found most abundantly 
near the eastern coast of North America. 

liT fishing for cod sometimes a hand-line is used, but 
more often a lino from one to two thousand fathoms 
long is let down, liaving fastened to it innumerable de- 
t)ending lines of three feet to a 
fathom in length, with over a 
thousand hooks attached. This 
is •anchored and buoyed in a 
strait^ht line by two men in a 
small* boat. Six of these long 
lines are usually set by the crew of a iisbing schooner. 
Large fleets of fishing-boats are constantly employed in 
cod-fishing off the banks of Newfoundland. Here they 
are exposed to violent storms, to intense cold, and also 
to dense fogs, during which many a fishing* vessel is run 



H4>LK. 




144 GEOGRAPHICAL READER: STANDARD V/L 


over by the great Atlantic liners, which pass von having 
scarcely felt a shock, while for the poor drowned fisher- 
men many a home will be desolate in the long days to 


come. 


Of the other food fishes the sturgeon is the largest. 
It is found chiefly in the large rivers and in the estuaries 
of Bussia, where it sometimes exceeds a thousand pounds 
in weight. It is also caught off the coasts of the 
British Isles. Among other fish we may nrention the 
mackerel and the many kinds of flat-fish, of which the 
best known are the turbot, sole, plaice, and skate. Bui 
we have yet to speak of the salmon, the king of the fishes, 
which is the most higlily prized of all, both for the sport 
he gives the fisherman as well as for the delicacy of the 
flavour of his firm pink flesh. 


EV-ei-bsm: a town on the 11. 
Severn. 

moa'-as-te-ry : a building where a 
colony of monks live secluded 


from the worlS. 
per-peV-n-al-ly : constantly. 
Tar'-month ; a fishing-town in 
Norfolk. 
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38. THB INDIAN OOBAN. 

Podtion and SiM. — The Indian Ocean is the great 
body of water which lies to the south of Asia. It has the 
coast of Africa as its western limit ; the large islands of 
Polynesia lie between it and the waters of the Pacific ; 
whih 3 on the south the Antarctic Circle forms an arti- 
iiciai boundary between it and the Antarotio Ocean* 
Ilencc wi^ see it is open to the waters of all the great 
oceans except those of the Arctic Ocean. In one respect 
it affords a striking contrast to the Atlantic and Pacific, 
(or whereas these oceans extend to the same distance on 
each side of the Equator, the Indian Ocean lies to the 
south o/ the Tropic of Cancer. This fact has an im« 
t)ort^nt bearing in determining both its currents and 
winds. If wa measure its breadth along the Equator 
we find that it is about 4,000 miles, and it widens out 
fartlMr to the south. Its length is alK)ut 6,000 miles, 
and its area comprises about 25 millions of square miles. 
Its average depth is about 2,500 fathoms, but soundings 
of 3,000 fathoms have been taken in the eastern parts. 
Tile northern part of the Indian Ocean is very warm, as in 
summer its waters are heated by the land as vAdl as by 
tbe siui, and, further, it is not open to the cold waters of 
the Arctic Ocean. It is much colder in the south, owing to 
the constant creep of cold water from the Southern Ocean. . 

Winds.— In the Indian Ocean the trade wind blows 
constantly from 10'’ 8. lat. to SO'’ S. lat. ; but to the 
northward of this the winds change every six months 
and blow directly opposite to their former course. These 
regular winds are called monsooni, from a Malay word 

K 
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meaning a season. When they shift their direction 
violent storms and variable winds succeed, and these last 
for about a month, during which time it is dangerous for 
ships to ^continue at sea. 

Over all the Indian Ocean to the northward of the 
third degree of south latitude, the north*east tr^e 
wind blows from October to April, and the south-west 
monsoon blows from April to October. Now why is it 
that for six months in the year the north-i^ast trade 
winds blow from exactly the opposite direction ? When 
the sun approaches the Tropic of Cancer, it is over the 
great masses of land which form the south of Asia. The 
land and air become intensely hot, and the hot air rises. 
Cold breezes from the Indian Ocean blow northwards to fill 
the place of the heated air, and the direction is iurned 
towards the east because the air from the ocean is leaving 
swiftly rotating parts of the earth and moving towards 
slower ones. Hence the air is moving faster thar^ the 
land beneath it, and, as the earth is turning to the east, 
the wind also blows in the same direction — that is to 
say, it seems to blow from the south-west. In this way 
the south-west monsoon is caused. 

Fron» October to April, when the sun is south of the 
Equator, the ocean is much hotter than the land in the 
south of Asia; the air over the seas becomes heated 
and rises, and cool winds blow from the land to fi^l its 
places This is the cause of the north-east trade wind, or 
the north-east monsoon, as it is often called. There are 
many other season winds in the Indian Ocean, but those 
just described are by far the most important. It is the 
south-west monsoon which brings heavy rains to India. 
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Cyclones and tornadoes also often blow in the Indian 
Ocean. 

Carreatt. — We have seen in a former lesson that the 
winds help to cause and to modify the direction of 
ocean currents. This is seen very plainly in the Indian 
Ocean, where the Equatorial Curnnt loses much of its 
force because the trade winds do not blow with the same 
regularity as they do in the Atlantic and Pacific. The 
Equatorial Current flows across the northern part of the 
ocean to the west. When it approaches the shores of 
Madagascar it splits into two branches. One travels 
round the north of the island, and bending to the south 
passes through the Mozambique Channel. The other 
moves southward along the eastern side of the island. 
These *two branches then unite, and form a current 
flowing souUiwards. When this reaches the neighbour- 
•hood of CaiKj Colony it again divides. One branch flows 
inUk the Atlantic, and the other, bending east, moves 
slowly across the ocean towards Australia, and, turning 
northwards, is again swept into the Equatorial Current. 
This southern current is of the greatest use to sailors, 
for ijk moves through a part of the ocean where westerly 
winds prevail, and so the ship is gently wafted /orward by 
^both wind and stream. No wonder that outward-bound 
ships to Australia always take this route. 

•Islands. — The cliief island of the Indian Ocean is Mada- 
gascar. It is about a thousand miles in length, and has 
a fine climate and plenty of fertile soil, though in parts 
it is very mountainous. A |)art of it is now under the 
protectorate of Francej* Ceylon is a large island lying to 
the south of India. It is very fertile^ and produces coflke, 
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cinnamon, and other spices. Two groups of islands, the 
Kaldiyes and Laocadivet, lie out in the ocean, and con- 
sist of numbers of atolls which the coral-animals have 
built upon low-lying rocks or upon the craters of extinct 
volcanoes. 

oim'-tar : the mouth of a volcano. I ein'-na-mon : the spicy bark a 
mo'-di-ly: change. * | laurel which grows in Ceylop. 


89. THB PEABL FISHEBY OF CEYLON. 

M 

A SHELL nearly related to the oyster produces the costly 
pearls of the East that have ever been as highly esteemed 
as the diamond itself. The most renowned pearl fisheries 
are carried on at Bahrein, in the Persian Gulf, and in 
the Bay of Condatchy, in the island of Ceylon, on banks 
situated a few miles from the coast. Before the beginning 
of the fishery, the Government causes the .banks to be 
explored, and then lets them to the highest bidder, very 
wisely allowing only apart of them to be fished every ^’^ear. 
T^e fishing begins in February, and ceases by the 
beginning of April. The boats employed for this purpose 
assemble in the bay, set off at night at the firing of a 
signal-gun, and reach the banks after sunrise, where 
fishing gdes on till noon, when the sea-breeze which 
arises about that time warns them to return to the bay. 
As soon as they appear within sight, another gun is fired, 
to inform the anxious owners of their return. Each 
boat carries twenty men and a chief ; ten 'of them row 
and hoist up the div^r8, ^ho are let down by fives — and 
thus alternately diving and resting keep their strength 
to the end of their day’s work. ^ The diver, when he is 
about to plunge, oompresses his nostrils tightly with a 
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small piece of horn, which keeps the water out, and staffs 
his ears with bees**wax for the sanie purpose. He then 
seizes with the toes of his right foot a rope to which a 
stone is attached, to accelerate the descent, while the 
other foot grasim a bag of network.. With his right hand 
he lays hold of another rope, and in this manner rapidly 
Veaches the i)ottom. He then hangs the net round his 
neck, an(| with much dexterity 
and all possible despatch collects 
OH many oysters as he can while 
he is able to remain under water, 
which is usually about two 
minutes. He then resumes his 
formex position, makes a signak 
to those ahpxe by pulling the pKAUf. otbtrr. 

roi>c in his right, hand, and is immediately by this 
nieajas hauled up into the boat, leaving the stone to be 
pulled up afterwards by the rope attached to it. Accift- 
tomed from infancy to their work, these divers do not 
fcfear descending repeatedly to depths of fifty or sixty feet. 
They^plunge more than fifty times in a morning, and 
collect each time about a hundred shells. Sometimes, 
however, the exertion is so great that, upon being brought 
into the boat, they discharge blood from their mouth, 
earc^ and nostrils. 

While the fishing goes on, a number of conjurers and 
priests are assembled on the coast, busily employed in 
protecting the divers by their incantations against the 
voracity of the sharks. fThese are the great terror of the 
divers, but they have such confidence in the skill or power 
of iheir ooi^'urers that they neglect every other means of 
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defence. The divers are paid in money, or receive a part 
of the oyster-shells in payment. Often, indeed, they try 
to add to their gains by swallowing here or there a pearl, 
but the sly merchant knows how to find the stolen 
property. The oysters, w'hen safely landed, are piled i?p 
on mats, in places fenced round for the purpose. As 
soon as the animals arc dead, the pearls can easily be * 
sought for and extracted from the gaping shells. After 
the harvest has been gathered, the largest, thickest, and 
finest shells, which furnish mother-of-pearl, are sorted, 
and the remaining heap is left to pollute the air. Some^ 
poor Indians, however, often remain for weeks on the spot, 
stirring the putrid mass in the hopes of gleaning some 
forgotten pearls from the heap of rottenness. The pearls 
are drilled and stringed in Ceylon, a work jvhich is per- 
formed with admirable dexterity and quickness. For 
cleaning, rounding, and polishing them, a powder of 
ground pearls is made use of. 

The Pacific also furnishes these costly ornaments to 
wealth and beauty, but the pearls of California and Tahiti 
are less prized than those of the Indian Ocean . — From i 
Ilartwiy^ * The Sea and its Living Wonders,* 

fte-eaV-tr-ate: hasten ; to quicken, ia-can-ta'-tioni : the magical 
al-ter^-nata-lv : one after the other. words or charms song bj con- 

eon -Jnr-er: one who practises jurers. 
magic ; who pretends to have a Ta-hi -U : the largest of the Society 
power that other men have not. Islands. 

40. CANOEING IN THE MOLUCCAS. 

And now there befell us a gi^at adventure, of whose 
pleasantness or otherwise 1 leave you to judge. Since 
the forenoon a fresh breeze had sprung up, the sky was 
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clouded, tAd the sea flecked with white hones, so much 
rso that oar Indian canoe-men would not go over ; bat 
we said, ‘ Oh, nonsense ! ' The old Biy.ab and his son 
said ‘ Np, no ! ' and went through a pantomime indicat- 
ing much sea, much wind, much roll, and final turn over. 
After a time we went to the canoe and found the men 
'lashiill; extra bamboo spars to the outriggen, which 
looked like going after all. Our rifles, cartridge-bags, 
&c. were put in ; and though the Bajah’s son positively 
refuscil to shake hands and say good-bye to us ( which 
he thought would look like connhing at our madness), 
even offering to take ns over in a largo canoe-l)oat, 
though everybody looked anxious and evidently thought 
‘dange^,’ wo only laughed and ^ said ‘We swim,’ M. 
parlicularly implying his readiness to swim to the other 
side if anything happened. And so, like asses, we shoved 
' off, our Indians, like bigger asses, agreeing thereto. 

We set the small sail, and for several hundred yards 
flew over the surface of the sea in an exceedingly merry 

J jvay ; but of course — as we very soon saw was inevitable 
—when half a mile from our starting-point, flop, in 
dime* one vicious wave, and flop came another, nearly 
filling the canoe, and flop came a third, and down we 
sank— sank IxxiUy, canoe and all, still retaining our 
resj^ive positions till the sea came up to our chests ; 
then, happily, the conditions of buoyancy seemed satisfied, 
and there we were, a very fine state of affairs { Nothing 
of the canoe was visible excepting its slight mast and 
small sail flapping wildly above the waters ; we almost, 
immersed, with frequent waves wariiing up to nearly our 
shoulders, making ns heave deep, cold 90 ttgh$ every time, 
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With the second wave, before we had either time to 
lose or regain oar presence of mind, away floated the 
flying fox, and away floated a large tin botanical affair, 
which did once contain our lunch, but now small birds. 
The Indian in the bows held on manfully to the rifles, 
though of course under water. G. handed me a silver 
pewter — ^which he had borrowed without leave— and his 
coat to take care of, the first of which I promptly let drop 
to the bottom of the canoe, but the coat I bcld,^and when 
we were rescued afterwards, G. was awfully aggrieved 
because I had not kept it dry. ‘ Why,’ said he naively, 
‘ that was the reason I gave it to you,’ which was, I think; 
the best joke I ever heard. 

And all this time we roared and screamed like Britons 
for assistance, while we went deeply floating oh >«ith 
perfect safety, that is to say, with perfect-kafety feeling, 
after we were sure that the canoe was not going to sink 
lower ; the only thing to do was carefully to mainttuh the 
perpendicular, so as to prevent the canoe from turning 
over on its side, or altogether, for then good-bye to our 
guns, pewter pots, and possibly ourselves. Our chief 
concern was G., who, at the first wave, stood up, sup- 
porting himself by my shoulders, and we had the greatest 
difficulty to prevent him trying to swim on shore and 
send us assistance. He and M. had quite a hot argument 
about some former example of G.’s powers in the sfrim- 
ming way, in which G. said he had done so and ro then, 
and could easOy do this now ; while M. maint^ed that 
he had not done so and so then, and could not do this 
now. 'But go on, go on, my dear feUow, and I’ll bet 
yon, if you do try it, yon will not reach the shore I ’ 
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We dri/ted along fost, I vainly trying to paddle tli% 
canoe towards tlie land (but I found that a paddle did not 
influence to any appreciable extent a canoe immersed 
some distance beneath the water, and in it five men — odd, 
was not it ? ), parallel to which, and about three-quarters 
of a mile off, we were drifting. So, for about twenty-five 
minutes, laughing, joking, scolding C., trying to keep 
him quiet, and not very apprehensive about matters in 
[ general, sailed along lieneath water, and then saw two 
t canoes — one manned by women — paddling out with all 
) speed from some huts on shore, while liehind us, at the 
village we had left, we saw a large canoe-boat being 
launched by a crowd of men, and coming up fast under a 
score of ^energetically worked paddles. The first two took 
I us to l&nd, and then the large one took us back to the 
[ village, while our Indians baled out their canoe and after- 
awards sailed safely over in a decidedly nasty chop of sea, 
and OTWn this large canoe-boat was taking in more water 
ban they liked. The men laughed at us tremendously, 
a which we heartily joined, the swimming part of our 
orogramme being all rehearsed by them for our benefit. 

They are a most pleasant people, and got — the Kajah’s 
son in command — a larger canoe-l)oat ready, and then 
with him, some twenty paddlers and a large sail, wepad- 
dled*and sailed across to the ship in no time. So happily 
ended that adventure ; but if it had been later in the 
dusk, or if we had got further from land before we filled, 
we might have drifted for a very disagreeably long time, 
and as there are big sharks in the bay, things might 
not have ended quite lo nicely as they did. — I/>rd 
Oeorge.Campbellt Log LetUnfrom the * Challenger^ 

{Bff permMon of Mmn. HaomilUm.) 
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! agreeing to ; winking 

at a ianlt. 

in-ev^it-able : that cannot possibly 
be avoided. 

ont'-rig-ger : a projeotingspar from 


the side ot a boatto increase its 
stability : also applied to a pro- 
jecting rowlock. 

Ba^.jah: the title given to chiefs 
among the Malays. 


41. COOK’S VOYAGES. 

To form a correct estimate of Cook’s discoveries, it isnecess- 
sary that, before following the track of that great seaman, 
we should glance over the vast regions of fhe Pacific 
previously unknown to man. Many navigators indeed, 
since Magellan, had traversed that immense ocean, but 
the greater part of its expanse still lay buried in ob- 
scurity. 

No one had yet tried to sail through the l)oundless space 
which to the south of the 26th degree of latitude extehded 
between New Zealand and America. Of Australia only . 
the western coast was known ; the existence of Torres*' 
Strait had long since been forgotten, and NewTjuinea 
and New Holland were supposed to form one connected 
land. To the south no one knew whether Australia and, ^ 
Tasmania were joined together, or severed by a channel ( 
and the^ eastern coast of the fifth port of the wofld still 
awaited a discoverer. The boundaries of New Zealand 
were buried in the same obscurity, and in the unexplorlid 
bosom of the South Sea there yet was room enough for 
lands surpassing the whole of Europe in extent. Many of 
the South Sea islands moreover, though discovered before 
Cook’s voyages, had vanished again from the memory ' 
of the world. Thus two hunted and fifty years after 
Magellan the Pacific still offered an enormous field for 
discovery, and when Cook set sail on July SO, 1768, 
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on his first ^yage of cironmnavigation, nearly one half 
of the globe lay open to his researches. 

The first service he rendered on this voyage was the 
discovery.that the route to the Pacific through the Strait 
of be Maire and round Cape Horn was preferable to 
that 4¥hich until then had been followed, through the 
Straits *of Magellan. 

After having o1)8erved at Otaheite the transit of 
Venus across the sun, which was one of the chief objects 
of the expedition, he soon after lande<l on the shores of 
the Society Islands, which was the name he bestowed 
uix)n them on account of their close vicinity to each other. 
Thence lie sailed to New Zealand, which he was the first to 
find consisted of two large islands, separated by the strait 
whicL bears his name. With unwearied industry he 
spent no less than six months on the accurate survey of 
the Nga Zealand group, and then sailed to New Holland, 
the eastern coast of which he first discovered, and closely 
examined in its full length of 2,000 miles. He also 
|i>und that the continent of Australia was separated from 
»ew Guinea by a channel which he called ‘ Endeavour 
mrait, but to w'hich the justice of posterity has Restored 
or awarded the name of Torres, its first explorer. This 
wholp sea is so full of dangerous reefs and shoals that 
for ninths the sounding line was scarce ever laid aside, 
and any less experienced and prudent navigator must 
^evitably have been wrecked during these constant cruises 
nn Such perilous waters. Even Cook was more than 
once in danger of losing hts ship, and on one occasion he 
had a marvellous escape. 

It Was on June 10, 1770. The vessel sailed, under 
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a fresh breeze and by clear moonlight, through a sea the 
depth of which the plummet constantly indicated at twenty 
to twenty-one fathoms, so that not the least danger was 
apprehended. But suddenly the depth diminished to four 
fathoms, and before the lead could be heaved again the 
vessel struck and remained immoveable, except as ^ar as 
she was heaved up and down and dashed against the rocks 
by the surge. It was found that the ship had been lifted 
over the ledge of a rock and lay in a hollow, inside the 
reef, where the water in some places was three or four 
fathoms deep and in others hardly as many feet. The 
sheathing boards were knocked off and floating round the 
ship in great nuinl>ers, and at last the false keel also was 
destroyed, w'hile the constant gi‘ating of the vess'el against 
the rock seemed to announce its breaking up. It was 
now necessary to lighten the vessel as much as possible, » 
and soon more than 60 tons’ weight w^as throvm over- 
board. 

On the following morning land was seen at the distance 
of eight miles ; but no islet lay between, on which, in 
case the vessel went to pieces, a speedy refuge might be 
found. To add to their distress, the vessel took in so 
much water that three pumps could hardly master it ; 
and, finally, it was found that even the rising of the tide 
was unavailing to extricate them from their perilous 
position. All that could possibly be spared was now 
therefore cast into the sea, still more to lighten the 
vessel, and thus the next tide was patiently expected, ■ 
when, after incredible exertion, the ship righted, and 
they got her over the ledge of the rock into deep water. 

But the men were by this time so much exhausted by 
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their oBintesrupted labour that they could not stand to 
the pumps more than live or six minutes at a time, after 
which they threw themselves flat on the streaming deck, 
where they lay till others exhausted like themselves took 
their places, on which they started up again and renewed 
their* exertions. In this desperate situation one of the 
midshipmen, named Monkhonse, bethought himself of a 
means by which a ship, having sprung a leak admitting 
ynnri) thiui <our feet of water in an hour, had yet been 
^nldf to perform the whole journey from Virginia to 
Lotidon. He took a lower studding-sail, and, having 
mixed a large quantity of oakum and wool together, 
stitched them down by handfuls as lightly os possible. 
Tlie sail was then hauled under the ship’s bottom by 
means of roi»es which kept it extended. When it came 
under the leak; the wool and oakum, with part of the 
sail, were forced inwards by the pressure of the water, 
which lints prevented its own ingress in such an effectual 
manner that one pump, instead of three, was now suffi- 
^cient to keep it under. In this way they got the ship 
’^nto a convenient iwrt on the coast of New Holland, 
where they repaired the injury. Here it was found that 
their preservation was not entirely owing to ttiat ingenious 
expedient, for one of the holes in the ship’s bqffom was 
almost entirely plugged by a piece of rock which had 
broken*off and stuck in it ; and this hole was so large, 
that, had it not been filled up in this truly extraordinary 
manner, the vessel must undoubtedly have sunk. 

With a vessel thus shattered, and a crew thus worn 
with fatigue, further discoveries were no more to be 
thought .of, and Cook hastened to return by way of 
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Batavia and the Gape to England, where he arrived on 
June 11, 1771. Cook made two other voyages to the 
Pacific, and on the third he was killed by the savages 
in the Sandwich Islands. 


Batftvia: the chief town in the 
island of Java. 

eir-oum-na-vi-ga'-tioii : sailing 

round the world. 

Hew Holland : the name first given 
to Australia. 

oak'-nm : old ropes pulled out into 
loose hemp, and used for caulk- 
ing the scams of ships. 


Otaheite : Tahiti, the largest of the 
Society Islands. * 

plum'-met : the lump of lead fas- 
tened to the end of a soundipg- 
line. 

shat'-ter-ed : damaged, 
studding sail : a sril projected by 
spars outside the hull of a 
ship. 


42. THE INHABITANTS OF THE SEA: BINDS. (I.) 

Countless arc the birds of the wood and field, of the 
mountain and the plain ; and yet it is doubtful whether 
they equal in number those of the fish-teeming seas* 
For every naked rock or surf-beaten cliff that rises over 
the immeasurable deserts of ocean, is the refuge of 
myriads of sea-birds ; every coast, from the poles to the 
equator, is covered with their legions, and far from land 
their swarms hover over the solitudes of the deep. Man^ 
unfit ^for swimming, seek their food along the shores ; 
others rival the fishes in their own native element; 
and others, again, armed with indefatigable .wings, 
pursue their prey upon the high seas. But, however 
different the mode of living of the numerous kinds of 
sea-birds may be, each of them is organised in the 
most i)erfect manner for the wants of its oym peculiar 
sphere. 

Take, for instance, the strand-birds, that live on the 
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margin of the ocean, and feast upon the shell-fish and 
sea-worms that live upon the shore mostly between high 
and low water mark. How admirably the light weight 
of their small body suits the soft yielding soil on which 
they have to seek their food ; how well theii* long legs are 
adapted for striding through the mud of the shallow 
waters ; and their long bill and flexible neck are beauti- 
fully formed for seizing their fugitive prey, ere it can 
bury itself^eep enough in the safe mud or sand. 

If wo examine the real sea-birds, such as are formed 
for swimming or diving, or for wide flights over the 
deserts of ocean, we shall find them no less w^onder- 
fully organised than the winged dwellers on the strand. 
Their shyrt compressed toes easily cleave the waters, 
and ])y iiieans of theii’ membrane*f or webs form, as it 
were, broad oaivi. Their muscular short legs, placed more 
•behind than in other birds, are beautifully adapted 
for rowing, although their movements on land are awk- 
ward and slow. All creatures living on the sea require 
a thick waterproof mantle against weather and storm ; 
^and consequently we find the plumage of searbirds 
cliicker^ closer, and better furnished with down than 
that of the other feathered tribes. And finafly, the 
glf^ud, which all kinds have and from which they 
discharge an oily matter to keep their feathers moist, 
is largest among those that live ui)on the abater, and 
helps to prevent the water from soaking through their 
^plumage. Surely the sea-bird has no right to complain 
of imperfect clothing or a deficient outfit. 

The numerous membeht of the duck family mostly 
live during the summer in higher latitudes, and wander 
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in winter in countless swarms towards sunnier regions ; 
as, for instance, the siMiw goose and the bamaole. Some 
remain throughout the year in Great Britain, some only 
during the winter ; while others, 
which are more particularly 
birds of the Arctic zone, but very 
seldom make their appearance 
in our southern clime. 

The eider duck, which attains 
nearly double the size of the com- 
mon duck, inhabits the higher 
latitudes of Europe, Asia, and 
America. One of its most re- 
markable breeding places is upon a small island near 
Iceland, where it liveS during the breeding season under 
the protection of the law. 

* As our boat approached the shore,’ says Mackenzie 
( * Voyage through Iceland'^), ‘ we 
came through a multitude of these 
beautiful birds, who hardly gave 
themselves the trouble to move 
out of the way. Between the 
landing-place and the house of 
the old governor the ground was 
covered with them, and it was necess^y to walk cautiously 
not to tread upon their nests. The ganders went about 
with a cackle resembling the cooing of a pigeon, and 
were even more familiar than our common duck. Bound 
about the house, on the garden waU, on the roojis, even 
in the inside of the huts and the chapel, they sat breed- 
ing in great numbers. Those which had not been 
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long upon .their nests generally left at our approach, 
Dut those which had more than one or two eggs re- 
mained undisturbed, allowed themselves to be handled, 
iiid sometimes even gently used their bills to remove 
mr hahd. The nests were lined with down, which 
the mother plucks from her own breast; and near at 
tiancl ^ sufficient quantity was piled up to cover the 
L»ggs when she goes to feed, which is generally at low 
water. Tlie downs are twice removed, but sometimes 
the iK)or duck is obliged to provide for a fourth lining ; 
iind when she has no more to spare, the gander willingly 
[leprives himself of part of his showy snow-white and 
rose-red garment. The eggs, which are considered a 
great dalicacy, are also partially taken away. When 
Isnlsd, they are tolerably good, but always very inferior 
to those of our domestic hen. When taken from the 
nest, the downs are mixed with feathers and straw ; and 
to s<nt^nd prepare tliem for sale is part of the winter 
employment of the women. One nest furnishes about a 
quarter of a ixnind of cleaned downs. The softness, 
lightness, and elasticity of these feathers is universally 
know 

Almost as soon as the young have left the eggs, the 
ittother conducts them to the water’s edge, takes them on 
her *back, and swims a few yards with them, when she 
dive^ and leaves them on the surface to take care of 
themselves. As soon as they have tlius acquired the art 
of swimming, the duck returns and becomes their leader. 
The bird is found on the Orkney and Shetland Islands, 
and breeds on May Island at the mouth of the Firth of 
Forth. 
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down: the soft feathers found on 
the breasts of sea-birds. 
com-proN^-ed : squeezed together. 


in-de-fiat'-ig-tble : nerer tiring, 
or'-gan-ia-ed: put 'together or 
built. 


43. THE ABCTIC OCEAN. 

The Arctic Ocean is bounded by the northern coasts of 
Europe, Asia, and America, and by the Arctic Circle, that 
is to say it comprises all the waters lying within a circle 
23^° from the North Pole, and includes an area of about 
three millions of square miles of water. It is connected 
wth the Atlantic Ocean by a wide strait between Green- 
land and Norway, and with the Pacific Ocean by Behring’a 
Strait. It is for a large part of tlie year completely choked 
with ice, but there is water-communication in ijuramer 
connecting it with the Atlantic and the Pacific. « 
Currents. — It has been proved tliat there is a constant 
creep of the cold waters from the Arctic Ocean towards 
the south. Many a bold seaman has found thab'though 
his ship was cased in the ice as with an iron Imnd, that 
still ice and ship together have moved southward for 
hundreds of miles, Tlie strength of this current may 
1)6 seen from the fact that in the summer of 1857 the 
ship * Fdk * which was enclosed by ice drifted southwards 
for a distance of nearly 1,200 geographical miles. Tlij^ 
movement of the waters is felt most in Davis Straits, 
through which a constant current flows into the Atlantic 
and carries with it ice-fields, fioes, and huge bergs. As 
it approaches the latitude of al>oiit Newfoundland it meets 
with the warm waters of the Gulf Stream moving north- 
wards. The cold water l)eing‘ much denser than the 
warm water gradually sinks, and so becomes lost as a 
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Ibrrent at .the surface, though it continues its southerly 
^urse nearer the ocean-bed. 

Itlaadt. — The principal islands of the Arctic Ocean 
io in the archipelago which is situated to the north of 
America, and of which the largest is Greenland. There are 
ilsft the Spitzl)ergen Group, Nova Zeinbla, and Iceland, 
riie'latter is not within the Arctic Circle, but its climate 
is *80 severe that it may well be described with the islands 
)f the Polar Seas. 

* Iceland might as well have been called Fireland, for 
ill its 40,000 square miles have originally been uphoaved 
[rom the depths of the waters by volcanic i)Ower.’ In 
winter, when an almost jK'rpetual night covers the wastes 
^f this fire-born land, and the waves of a stormy ocean 
thunder against its shores, imagination can hardly picture 
% more desolate scene ; but in summer the rugged nature 

Iceland invests itself with many a charm. The interior 
is cov^oiad with deserts of volcanic stone, and ice-fields 
with lofty volcanoes rising high al>ove them. In some 
parts of the island there arc lava-streams of gigantic 
proiiortions wliich have cooled down into the most fan- 
tastic /orms. 

In other places lioiling springs and boiling mud- 
cauldrons send forth clouds of steam and completely hide 
the view. The latter are filled with a thick slimy gray 
or black liquid, boiling or simmering with greater or less 
vehemence, and sending forth dense volumes of steam 
more or less mixed with sulphurous gases. But the 
most striking of the many wonderful sights to be seen in 
Iceland are the geysers or boiling-springs. These in 
hundreds of places gush forth from the foot of the moun- 
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tains. Some are of a gentle and even flow, and can be 
used for bathing, washing, or boiling. But of . all the 
springs and fountains of Iceland there is none to equal the 
Great Geyser. 

In the course of countless ages this monarch of springs 
has formed, out of the silica it deposits, a mound winch 
rises to about thirty feet above the general surface of the. 
plain, and slopes on all sides to a distance of about a hun- 
dred feet. In its centre is a circular basin about fifty feet 
across, and in the middle of this basin, forming as it were 
a gigantic funnel, there is a pipe or tube about sixteen 
feet in diameter. 

Generally the whole basin is filled up to the brim 
with sea-green water bM pure as crystal, and with a tem- 
perature of from 18()® to 100®, or only about 20® less 
than boiling-point. Suddenly a subterranean thunder is 
heard, the giound trembles under foot, the water in the 
basin begins to simmer, and large bubbles of 8t:i?A1n rise 
from the tube and burst on reaching the surface, throwing 
up small jets of spray to the height of several feet. Now 
the water in the basin liecomes violently agitated ; the tube 
boils vehemently ; and suddenly a magnificent cDlumn 
of water, clothed in a vapour of dazzling whiteness, shoots 
up into the air with gi-eat force and noise to the height 
of seventy or eighty feet, and spreading out at its highest 
point, showers water and steam in every direction. A 
second eruption and a third rapidly follow, and after a 
few minutes the fairy spectacle has passed away like a 
fantastic vision. 

Iceland was discovered as far back as the year 861 a.d., 
>Yhen a Norwegian pirate while sailing from his uative 
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coast to the Faroe Islands was drifted by contrary winds 
far to the north and landed upon its shores. Betnming 
to his native land he described the island he had found, 
and within the iibxt ten years Uxlies of emigrants from 
J^rway founded settlements there. 

• The capital of the island is Iteykjavik, which contains 
• alwut 1,400 inhabitants. The ixople live almost entirely 
ni)on the products of their iisherics, and by catching the 
many kiruls of s<‘a-fowl which almund. 

boiling-point : tho botling-ixiini of i in flint ; silica ontorR very largely 

froith water in 212^ Kahr. • into the com position of tho Rolid 

. floof: flat topiiedlumpHof floating , partM of the earth. 

ice. lab-tor-ra^-ne-an : underground, 

li'-li-en : the most common form ve-ho'-menoo : force or violence. 
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44. THE ABOTIC OCEAN: ICE AND SNOW. 

In winter the Arctic regions are held fast in the grip of 
the Ice King. Land and sea alike are covered with ice 
and snow. Belated whalers are frozen fast, and must 
wait icebound till the warmth of the following summer 
loosens the iron hold and frees them. Even in summer 
the voyager finds his passage barred by ice-floes, ice-fields, 
icel)erg8, and lumps of floating ice of all shapes and sizes, 
and it is only by the most careful navigation, and by 
seizing the opportunity of forcing a way through every 
opening in the ice that he can make progress to the' 
north. 

Tile cold is so intense that the mercury freezes in the 
thermometer, and the spirit thermometer sometiines" re- 
gisters a temixjrature as much as 100° belo\V the freezing- 
point of water. 

The Aurora Borealis.— In the long Arctic da}nEIie sun 
describes a circle in the sky, but is so low upon the horizon 
that only a few rays fall upon a given space. In the long 
Arctic night the stars give forth a dim light, but the 
deep gloom is sometimes illuminated by all the glories of 
the Aurora. ‘Night covers the snow-clatl earth. The 
stars glimmer feebly through the haze which so frequently 
dims their brilliancy in the high latitudes, when suddenly 
a broad and clear bow of light spans the horizon. This 
bow sometimes remains for several hours, heaving or 
waving to and fro, liefore it sends forth streams of hght 
ascending to tlie zenith. Sometimes these flashes pro- 
ceed from the bow of light alone ; at others they simul- 
taneously shoot forth from many opposite parts of the 

\ 
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horizon, form a vast sea of fire whoso brilliant waves 
are continually changing their position. Finally they all 
unite in a magnificent crown or cui>ola of light, with the 
api>ear^nce of which the phenomenon attains its highest 
degree of spendour. The brilliancy of the streams, 
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which are commonly red at their base, green in the 
middle, and light yellow towards the zenith; increases, 
while at the same time they dart with greater vivacity 
throng the skies. The colours are wonderfully trans- 
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parent, the red approaching to a clear blood-red, the 
green to a pale emerald tint. The dark sea, black as 
jet, forms a striking contrast to the white snow plain or 
the distant ice mountain ; all the outlines tremble as if 
they belonged to the unreal world of dreams.’ 

Ice-fields and Icebergs. — Arctic navigators have gi^’eii 
various names to the different kinds of masses of ice' which 
are found in the Polar seas. They are icebergs when 
they tower to a considerable height above the waters, and 
ice-fields when they are not very lofty, but spread over a 
wide area. An ice-fioe is a piece that has been broken 
off from an ice-ludd. \Vlu*n a large number of floes are 
driven together by winds and currents so as to form a 
barrier impassable to j^bips, they form a pack. A pack in 
course of formation or when it is l)eing scattered again 
is broken up into a number of floating masses called drift- 
ice, through which sliips can with difticulty force a way. 

In Humnn*r the ice-fields move slowly to the south, 
and at first the ice of which they are composed is of the 
average thickness of from ten to fifteen feet. Their 
surface is sometimes smooth, hut more often is covered 
with nuipberless hummocks piled up in the wildest’ con- 
fusion. These moving fields of ice are sometimes driven 
forward by the wind and current with great swiftness, 
and occasionally masses of ice which measure miles 
across come into collision with terrific force. Woe to the 
hapless ship that may he between them ! For though 
whalers an* built of gi*eat strength the ice crushes their 
sides as it would the shell of an egg, or else lifting the ship 
from the water the ice heaves it up l)odily upon the ice-field. 

Some of the icebergs are of immense size. Dr. Hayes 
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easiircil a berg which stood B15 feet out of the water, 
id was over three-quarters of a mile in length. As 
ily about one-seventh of tlu‘ height of a berg apix'ai's 
lOve the water, this would have gone aground at a depth 
alx)ut half-a-inile. As the bergs lioat into wanner 
they melt away, ami are waslied to pieces near the 
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irface of the sea. In this way they soin(dimes becomci 
)p-heavy, and with a Uirrific crash they topple over, 
reaking into a thousand pieces. 

‘ The bergs,* says Dr. Hayes, describing them when 
athed in the light of the midnight sun, ‘had wholly 
wt tbt^ chilly aspect, and, glittering in the blaze of the 
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brilliant heavens^ seemed in the distance like masses of 
burnished metal or solid flame. Nearer at hand they 
were huge blocks of Parian marble, inlaid with mammoth 
gems of pearl and opal. One in particular exhibited the 
perfection of the grand. Its form was not unlike that of 
the Colosseum, and it lay so far away that half its bright 
was buried beneath the line of blood-red watertJ. The 
sun, slowly rolling along the horizon, passed behind it, 
and it seemed as if the old Homan ruins had suddenly 
taken fire. In the shadow of the bergs the water was a 
rich green, and nothing could be more soft and tender 
than the gradations of colour made by the sea shoaling 
on tha sloping tongue of a berg close beside it. The tint 
increased in intensity where the ice overhung the water, 
and a deep cavern near by exhibited the solid colo\ir of 
the malachite mingled with the transimreney of the, 
emerald, while in strange contrast a broad streak of 
cobalt blue ran diagonally through its body. ^ The be- 
witching character of the scene was heightened by a 
thousand little cascades which leai)ed into the sea from 
these floating masses, while the slow moving swell of 
the oce^n resounded through their broken archwrfys.* 

btim'-iali-«d ; polished. I elephant of very large size, now 

Col-os-sa’-nm : the largest amphi- j extinct. • 

theatre in the world, at Home. , ti-miU-ta'-ne-oat-ly : happening at 
o'-pal: a precious stone of a milky I the same time. 

hoe, remarkable for changing \ ipirit thermometer: the Ordinary 
itsr colours. j thermometer contains mercury, 

Parian marble: found in the island | but this freezes in very cold 

of Paros in the £gean Sea. | regions, and so spirits of wine« 

ma'-la-ehite : a gr^n-coloured | are used, 

mineral ; the green is due to the trahs-par'-OAt : easily seen 

presence of copper. through, 

mam'-rnoth: of huge size; the aaa'-lth* the point in the heavens 
mammoth was a species ofj * direqf^y overhead. 
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45. THB ABOTIO OOBAN: THB BSQUIBCAJTX. 

All the islands of the Arctic Ocean exhibit a naked and 
dreary surface. Steep rocks rise from the coast, and the 
suriace of the interior is buried under ice and snow for 
ten months in the year. Bears and Arctic foxes 
are found as far north as men have penetrated. Seals 
and walruses live in the seas. Sea birds of many kinds 
abound in the short summer. But in winter desolation 
^ reigns supreme. 

Of all the islands of the Arctic Ocean, Greenland is 
in many respects the most remarkable. It is probably 
larger than Australia, but of all this vast extent of territory 
only the ftarrow shores of the coas^-line are inhabitable 
or efen accessible to man. On penetrating into the 
jleijper fjords, *all the valleys arc found blocked with 
glaciers, which seem to cover the interior. HugcTmasses 
break awaj^ from these glaciers and float away as icebergs. 

The present Danish settlements of Greenland are 
confined to the more sheltered fjords of the west coast, 
juid the best known is that of UiKjrnavik. The bulk of 
the |K)|!»ulation consists of the original inhabitapts the 
Esquimaux, and a few Europeans. 

* The Esquimau. — The Esciuimaux are found in all parts 
of thc^Arctic Ocean. They live in regions that are covered 
with ICC and snow for the greater part of the year, and 
^ where vegetation is reduced to mosses, lichens, and grasses, 
and where the only trees are a few stunted willows. For 
six months of every year the sun is invisible, and they 
have to depend upon the light of the stars tod the won- 
^drous A^ora BoreltlW Th^ are never found very ilar 
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away from the coast, for it is to the cetaceans and fishes 
of the seas that they owe their food. 

They have broad, flat faces, widest just below the eyes, 
and their complexion when relieved of dirt and smoke 
approaches more nearly to white than that of their copper- 
coloured neighbours the Red Indians. Most of thQ*iaa«eh 
are rather under the medium English size, but they cannot 
be said to be a dwarfish race. Their dress is admirably 
adapted to the severity of the climate. With their two 
pair of breeches, made of reindeer or seal-skin, the outer 
one having the hair outside and the inner one next the 
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body, and their two jackets, of which the upper one i? 
provided with a groat hood ; with their water-tight seal-^ 
skin boots, lined with the downy skins of birds, and their 
enormous gloves, they bid defiance to the severest cold, 
and, even in the hardest weather, pursue their occupations 
in the open air. ' 

The Esquimaux are very skilful in building their huts, 
which they construct of slabs of frozen snow. They* 
clear away a space of snow down to the ice, which forms 
the floor of their dwelling, and the frozen snow which they 
take out forms the walls. Two men generally work 
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to(;t>ther, and when the dome-fihai)cd roof is completed, 
the one who has been working inside cuts a low door and 
crawls out. The walls, being only three or four inches in 
thickness, admit sufficient light. Though these huts are 
built of Mieh fragile materials, they are veiy durable, for 
4ll}i^vind has but little effect uimn the dome-like roof, 
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KHgriirAUx watchino a ukal hole. 

and Ihc show is not thawed until the sun has acquired 
very considerable power. Of course a strong fire cannot 
1)6 made within, but such is not needed by the E^uimaux, 
for the lamp of train-oil is jiowerful enough to dry his 
wet clothes when he returns from hunting, and the 
crowding of several people into so small a space keeps up 
the temperature. 
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The most ingenious invention of the Esquimaux is 
the ^ kayak,’ a boat large enough only for one person. 
It consists of a long, light, and narrow frame of wood or 
walrus bone, is covered with seal-skin so as to be quite 
water-tight, and but one circular hole is left in the centre. 
In this the Esquimaux sits with outstretched legs, 
binds a sack so tightly round his middle, that even in n 
heavy sea not a drop of water can penetrate into the boat. 
Striking with his paddle first to the right and then to the 
left, he flies like an arrow over the water. 

< The weapons of the Esquimaux, and their various 
fishing and hunting implements, likewise show great 
ingenuity and skill. Their oars are tastefully inlaid 
with walrus teeth ; they have several kinds of spears or 
darts, adapted to th^ size of the various animals v^hich 
they hunt ; and their elastic bows, strongly bound with 
strings of seal-gut, drive a six-foot arrow with unen-ing* 
certainty to a distant mark. To bring down^-a larger 
animal, the shaft is armed with a sharp flint, or a 
painted hone. 

' The harpoons and lances used in killing whales o‘ , 
seals have long shafts of wood or of the narwhal’s tooth, 
and th^ barbed point is so constructed that, when the 
blow takes effect, it is left sticking in the body of the 
animal while the shaft attached to it by a string is 
disengaged from the socket, and becomes a buoy of ^ood. 
Knives, ^ar-points, and fish-hooks are made of the horns 
and bones of the deer, and the ribs of the whale are used 
in roofing huts, or in the construction of sledges.’ 

In summer they kill reindeer and the numerous sea- 
fowl such as swans, ducks, and geese. They depend, 
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jowever, chiefly on the seal and walrus. These animala 
fiujpply them with food, and from the bones, entrails, and 
hides they make a large number of articles which are 
essential both to their hunting and fishing. 

a'sfiiaU cf^llular plant I Jtrain-oil: >^’hale oil extracted from 
ixhtch does not flower. | the blubber by boiling. 


|6. HTTNTIKa THB WALRUS. 

The Arctic walrus forms the nearest approach to the seals 
in the; scale df creation, and is likewise better adapted for 
a marine life than for existence on dry hind. But he is 
eomplet(*ly without fore teeth, and his grinders have a 
broa<l fui^-owed crown, like those of the herbivorous 
auimals.* This diffc'rence of teeth faunts to a difference 
of f<K)d, luid while the seals are such voracious fish-eaters 
that Sir James Boss found no less than twenty-eight 
|K)uii(1k of-wnidigested fish in the stomach of a southern 
seal, the walrus lives principally on sea- weeds and 
^ molluscs. 

\ The walrus or sea-horse is one of the largest mammals 
knowiuas he sometimes grows to the length of eighteen 
feet, and measures twelve feet about the middltf of the 
iKidy. His form is very clumsy, having a small head, a 
strong neck, a thick Ijody, and short legs, the hind feet 
unitinfi^ to a broad fin. With such a form, no one can 
wonder at the clumsiness of its movements on land. 
•Admiral Beechey describes the gallop of a sea-llorsc as 
. probably the most awkward motion exhibit^ by the 
animal tribe. 

The upper lip, which is very thick, and indented or 
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cleft into two large rounded lobes, furnished with thick 
yellow bristles, contri))utes also but little to its external 
beauty, i'rom under this formidable-looking lip j)rotru(le 
two large and long tusks, growing, like those of the 
elephant, from the upper jaw, but bent downwards, not 
outward and upwards, as is the case with the lay^ji-v- 
Their uses are also V(‘ry diff(‘rent, for while the elephaiit 
employs his tusks in digging up roots, the walrus raises 
by then' assistance his unwieldy body upon the ice-blocks 
and precipitous rocks where he loves to bask in the sun. 
Both animals use them, moreover, as fonnidable weapons, 
the former against the bounding tiger, the latter against 
the hungry ice-bear or the voracious shark. 

In fine weather the walruses, like the seals, gather 
on the ic(‘, where they niay he seen in herds c(?nsisting 
occasionally of upwards of a hundred animals in each. 
Here they appear greatly to enjoy themselves, rolling* 
and sporting about, and frecpiently making ^lie air re- 
sound with their bellowing, which hears some resemblance 
to that of a bull. 

Though the first movement of tlu^ walruses at the 
approach of danger is to seek the water, yet here, enraged 
by an unprovoked attack, they often become most formid- 
able assailants. Beechey records a remarkable instance 
of this. 

‘ One evening, while the Dorothea” and “ Tfent ” 
wore at anchor in Magdalena Bay, Spitzbcrgen, several 
herdsof these animals had crawled upon the ice to enjoy the 
fine weather and to rest themselves. The boats, properly 
equipped, and manned with some of the officers and 
seamen, pushed off in pursuit of them. The first herd 
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which was selected disapix)inted the sportsmen, but 
another was so intent u])on its gambols, that the sentinel 
absolutely forjjot his duty, and several of the crew’ 
managed to effect a landing ujkui the ico without an 
alarm bfeing giv(‘n to tlie animals. As soon, however, 
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they (loarly overturned the \vhole of the assailing party, 
pur|)osely stationed thei’e to inbacept them. The seamen, 
tinding this charge more formidable than they expected, 
were obliged to separate t<j allow their opj^nents to pass 
through their ranks ; and being thus in their turn taken 
by surprise, they suffered them, almost unmolested, to 


M 
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perform their somersaults into the sea. One, however, 
was desperately wounded in the head with a ball, aiyl 
one of the men Ixsing determined if possible to secure his 
prey, resolutely struck his tomahawk into the animal’s 
skull. But the enraged walrus, with a twist of its bead, 
sent the weapon whirling in the air, and effected 
escape into the sea. . 

" The seamen followed and pushed off in their boats ; 
l)ut the walrus, finding themselves more at hohie than on 
the ice, in their turn became the assailants. They ros(‘ 
in great numbers about the Ixmts, snorting with rage, 
and rushing at the boats, which they tried to upset or 
stave in by getting their tusks over the gunwales. It 
was the opinion of the seamen that in this aj^»ault the 
walruses were led on *l)y one animal in particular) a much 
larger and more formidable beast than any of the others, 
and they directed their efforts more particularly towards- 
him ; hut he withstood all the blows of their tomahawks 
without flinching, and his tough hide resisted the entry 
of the whale lances. The herd was so numerous, and 
their attacks so incessant, that there was not time to 
loatl a musket. Fortunately the purser rememberca 
that his gun was loaded, and snatching it up, he thrust 
the muzzle down the throat of the leader, and fired. 

‘ The wound proved mortal, and the animal fell back 
amongstr^iis companions, who immediately desisted from 
the attack, assembled round him, and in a moment quitted 
the boat, swimming away as hard as they could with 
their leader, whom they actually bore up with their tusks 
and kept from sinking.’ 

The valuable ivory of its tusks, which is more solid. 
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liner grained^ and whiter than that of the elephant, ex- 
lK).si*» the walrus to the atttieks of man. The Esquimaux 
hunt it for the sake of its thick hide, from which they 
make hari)oon lines juid many other useful ai’tieles, and 
fer jts llesh and hlubher, which form one of their chief 
''“>«U'*ces of f(X)d. From JlaiiivitjH * Poiar IVarld,* 

At-t&il'-ant : ono who iiiako!> an lobe : a division or part, thus the 
ai^*k. I lolw of tho ear is the lower part, 

e-qoip'-ped : Sttod out : iittuh* quite i molMuies: animals having soft 
rvady. | tlfsliy l)odics and no hony frame- 

gVLtL'»WA\9itfutir' l* \ : tin* uppi r part | work or skeleton. 

of thf -nidi's of ji lioiit. J len'-tin-ol : ono who is phictul on 

herb-iv'-or-oui : e.Hiiuj' lu*rhs only. J guard. 
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An. THE INBABITANTS OF THE SEA: 

BIBBS, (n.) 

Another great family of birds is mdely spread over the 
whole surface of the ocean, and comprises the gulls, the 
sea-bwallows, the petrels and the albatross. 

All the birds of this tribe have a powerful flight, and 
are distinguished by the easy grace of their motions, 
striking the air at long intervals with their 'wings, and 
geijerally gliding or soaring with outstretched pinions. 
Tludr form is handsome and well-proportioned, but their 
mcxle of life does not correspond with their beauty, as 
they lU’e all ill-famed for their i)redatory habits and 
insatiable voracity. 

The stormy petrel seems to belong to every sen. It 
is about the size of a swallow, and in its gttneral ap|)ear- 
ance and flight it is not unlike that bird. Although the* 
smallest web-fopted bird known, it braves the utmost 
fury of the tempest, often skimming with incredible 
velocity the trough of the waves, and sometimes gliding 
rapidly over their snowy crests. Like all of its kind, it 
lives a^ost constantly at sea, and seeks during the 
breeding season some lonely rock, where it deposits in 
some fissure or crevice its solitary egg. The mode of 
life of the petrels corresponds but little with their external 
beauty ; they are in fact the crows of the ocean, afid live 
upon the dead animal substances floating on its surface! 

The albatross is the monarch of the high seas; the- 
picture of a hero, who, * under every storm of adverse 
fortnoOt preserves the immovable constaney of an un* 
daunted heart.* Proud and migestic, he swims along in 
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his own native element* and without ever touching the 
water with his pinions, rises with the rising billow, and 
falls with the falling wave. It is truly wonderful how 
he bids defiance to the fury of the storm, and how quietly 
he Caces the gale. ^ He seems quite at home,* say the 
*‘salloi;p ; and indeed this expression is perfectly oharac* 
teristic of bis graceful ease as he hovers over the agitated 
ocean. 

The albatross exceeds the swan in size ; he attains a 
woightof from 12 lbs. to 28 lbs., and extends his wings frpm 
ten to thirteen feet. His 
plumage is white and black, 
harmonising with the wave 
crest and the storm-cloud. 

For trccks and months to- 
gether he is 8et*n to follow the 
course of a ship; but ‘the 
time he cfin remain on the 
wing seems to have been 

exaggerated, for although, like the gull and the 
ho is no diving bird, he swims with the gr^test 
case; dnd notwithstanding the enormous lengtl^of his 
pinions, knows well how to rise again into the air. . He 
is* indeed unable to take wing from a narrow deck, but 
when he wishes to rise from the sea, he runs along 
flapping the waters until he has acquired the necessary 
impetus, or meets with a wave of sufficient height, from 
Vhose lofty crest he starts as from a rocky pinnacle, and 
resumes his extensive flight over an immense expanse of 
ocean.* 

^ The ^gegions of storms— the Cape of Good Hope and 


^miich 

^'etrel. 
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Cape Horn— are his favourite resorts, and all travellers 
know that the southern point of Africa is not far distant 
as soon as the albatrosses show themselves in largei 
numbers. These birds are the vultures of the ocean; 
their crooked sharp-edged beak is better adapted to 
lacerate a lifeless prey, than to seize uiK)n the rapid fish 
as it darts swiftly along below the surface of the waters! 
From a vast distance they smell the floating carcass of a 
whale, and soon alight in considerable numbers upon the 
giant carrion. 


THB STOBMY PETBEL. 

A THOUSAND miles from land are we 
Tossing about on the roaring sea ; 

From billow to bounding billow east, 

Like fleecy snow on the stormy blast : 

The sails aie scattered alwut like weeds, 

The strong masts shake like quivering reeds ; 
The mighty cables and iron chains, 

The hull which all earthly strength disdains, 
Thqy strain and they crack : jind hearts of stone, 
Their natural haid proud strength disown. 


Up and down ! up and down ! 

From the base of the wave to the billows* crown, 
Amidst the flashing and feathery foam, 

The stormy petrel finds a home ; 

A home, — if such a pitwc can be 

For her who lives on the wide, wide sea,^ 
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On the craggy ice» in the frozen air, 

And only seeking her rocky lair 

To warn her young, and teach them to spring. 

At once o’er the waves on their stormy wing ! 

O’er the deep ! o’er the deep ! 

Where the whale, and the shark, and the sword-fish 
sleep ! 

Outflying the blast and the driving rain, 

The i)etrel telleth her tale in vain : 

For the mariner curseth the warning bird, 

Who bringeth him news of the storm unheard : 

Ah ! thus does the prophet of goo<l or ill 
Mec'l hate from the creatures ^e serv(»th still ; 

"Yet, he never falters ; -so, ixitrel ! spring 

more o’er the wav4*s on thy stormy wing. 

Haury (’ornwall. 

ia-M -U-Ablf : that ia uover aatia* j la'-car-ate : tear in piecea. 

(led; Toracioua. | prd'-da-to-r 7 :thievinK;yiunf]erinK. 



tuM nromur nsriuccN 
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48. HUDSON’S VOYAGES. 

In the year 1627 Henry Hudson made the first attempt 
to steer right on to the pole,^ and to cross to India 
over the axis of the globe. He reached the northern <ex- 
tremity of Spitzbergen, but all his attempts to penetrate 
deeper into the polar ocean were baffled by the might;^ 
ice-fields that opposed his progress. But though he failed 
in his undertaking to sail through the region of eternal 
winter to the spicy groves of India, yet the numerous 
walruses and seals he had seen basking on the coast of 
Spitzbergen opened such clieering 2)rosi)ects of future 
profit, tliat the * Muscovy Company,’ which had fitted out 
the expedition, was by no means discontented with the 
issue of his voyage. 

Tlu:ee years after we find the gallant Hudson once, 
more attcmi)ting to discover the north-west passage in a 
vessel of fifty-five tons, in-ovisioned for six months. The 
crew which he commanded was unfortunately utterly 
unworthy of such a leader, and quailed as soon as they 
had to encounter tin* fog and ice-fields of the Frozen 
Ocean. ^ 

* Anil now there canie both mi«t and snow, 

And it wondrous cold ; 

And ice mast -high came floating by, 

As green as emerald. 

And through the drifts the snowy olifts 
Did send a dismal sheen. 

Nor shapes of men nor beasts we ken. 

The ice was all between/ 

But, in spite of the murmurs and repinings of his 
faint-hearted followers, the dauntless commander pressed 
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on through the strait which bears his name, until at last 
his little bark emerged into a boundless deep blue sea, 
Hudson’s Bay lay before him, but the delighted discoverer 
was happy in the l)elief that the grand object of his voyage 
wjwi attained, and the shortest road to India laid open to 
the .mariners of England. It was about the iKjginning 
t)f August, and the spiritless crew, considering the passage 
aceomplislicd, urged an immediate return; but Hudson 
was determined on completing the adventure, and winter- 
ing if possible on the sunny shores of India. 

Tliree months long he continued tnicking the coasts 
of that vast northern klediterranean, now for the first 
time explored by civilised man, vainly hoping to see a 
new ehalniel oixming to the west, uytil at length November 
caufl* and imprisoned his small vessel in adamantine 
, fetters. A long and dreary winter awaitc»d the ice-lK)und 
si^amen, with almost exhausted provisions, and unfortu- 
nately without that heroic patience and senme concord 
which had sustained the sufferings of Barentz and his 
companions. • 

It must indeed have liecn a melancholy winter for 
poor Hudson, solitary and friendless among ^*owling 
ruffians, hating him as the cause of their bitter misery ; 
hut spring came at last with its consolatory sunshine, 
and hope once more dawned in his tortured breast. 
The^ship is again afloat, and on June 21, 1611, the 
captain comes forth from his cabin, refreshed by the 
sleep of a quiet conscience, and strong in body and 
mind to meet the duties of the day. But as he steps 
on deck his arms are suddenly pinioned, and he finds 
himself^ in the power of a mutinous crew. He looks 
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around for some trace of sympathy, but hatred meets 
him in eveiy eye. Inquiry, remonstrance, entreaty,, 
command, alt alike fail to move their stubborn resolution, 
and now Hudson resigns himself bravely to his fate, with 
all the quiet dignity of a noble nature, and looks caliqly 
at the ominous preparations going forward. A small 
open l)oat is in waiting, and into this he is lowered, some» 
lewder and shot and the carpenter’s box come next, 
followed by the cai’i)enter himself, a strong brave fellow, 
the captain’s me devoted adherent among the reMlious 
crew ; the sick and infirm complete tlie unfortunate cargo. 
A signal is given, the lioat is cast adrift, and soon the 
last faint cry for mercy expir(‘s in th(‘ breeze which carries 
the vessel onwards on its homeward course*. 

Thus i^rished the high-mind<*d Hudson, without 
further tiding or trace, on the scene of his glory; but the 
vengeance of heaven warn oY(‘rtook tin* ringleaders of that 
dark conspiracy. Soim* fell in a light with the E>iuimaux, 
and others died on the liomeward voyage, winch was i)er- 
formed under the extremity of famini*. Whatever horrors 
may have attended tln^ last moments of Hudson, his suf- 
ferings \yere less, for his conscience was free from guilt. 


Bamta; a Dutch navigator who 
was one of the Sret to spend a 
winter frozen up in the Arctic 
Ocean. 

ad-aa-an-tioa: hard as adamant ; 
that cannot be broken. 


Mnicoyy Companj : a company 
which was formed in the reigr 
of Queen Mary to trade ^ith 
Bussia. 

pi]iMon.ed: arms tightly fastened 
behind. 


49. THE KOBTH-WB8T PASSAGE. 

In spite of the unsuccessful efforts of a Frobisher, a Davis, 
a Hudson, and a Baffin, England had never gi\*en up the 
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hope of discovering a northern passage to India,, either 
direct across the Pole, or round the coast of North 
America, but during the continental war she indeed had 
little leisure to prosecute discoveries in the Arctic Ocean. 
Nqjk long after the conclusion of peace (1818) two ex- 
peditions were sent out for that purpose. 

• Captain Buchan, with the ships * Dorothea ’ and 

* Trent,’ sailed with instruetions to proeeetl in a direction 
as due noTth as might l)o practicable through the Spitz- 
liergen Sea; but, having after much difficulty gained 
lat. 80° 84' north in that iH)lar archii)elago, he was 
obliged sjxjedily to withdraw and try his fortune off the 
western edge of the pack. Here, howcA’cr, a tremendous 
gale, threatening every moment to crush the ships l)etween 
the large ice-blocks heaving and sinking in the roaring 

^bjllows, induced the \hM exiK*rinu.‘nt of dashing right 
into the IkhIv of the ice ; a practice which has l)een re- 
sorted to hy whalers in extreme cases, as their only chance 
of escaping destruction. 

* While we were yet a few fathoms from thedce,’ says 

^ Admiral Becchey, the ekMjuent (jye-witness and narrator 

of th^ dreadful seem*, ‘ wc* Ht»arched with inuch^ anxiety 
for a place that was more o])en than the general line of 
the pack, but in vain ; all parts appe^ared to be equally 
impenetrable, and to present one unbroken line of furious 
breaSers, in which immense pieces of ice were heaving 
and subsiding with the waves. 

* No language, I am convinced, can convey an adequate 
idea of the terrific grandeur of the effect now produced by 
the collision of the ice and the tempestuous ocean. The 
sea violently agitated, and rolling its mountainous waves 
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against an opposing body» is at all times a sublime and 
awful sight; but when, in addition,- it encounters im-w 
mense masses, which it has set in motion with a violence 
equal to its own, its effect is prodigiously increased. At 
one moment it bursts upon these icy fragments, apd 
buries them many feet beneath its wave, and the next, as 
the buoyancy of the depressed body struggles for reas-» 
cendency, the water rushes in foaming cataracts over its 
edges ; whilst every individual mass, rocking and labour- 
ing in its bed, grinds against and contends with its op- 
ponent until one is either split with the shock or upheaved 
upon the surface of the other. 

‘At this instant, when we were about to put the 
strength of our little vessel in competition with that of the 
great icy continent, and when it seemed almost presinnp- 
tioh to reckon on the possibility of her surviving the 
unequal conflict, it was gratifying in the extreme to ob- 
serve in all our crew the greatest calmness and resolution. 
If ever the fortitude of seamen was fairly tried, it was on 
this occasion ; and I will not conceal the pride I felt in 
witnessing the lK)ld and decisive tone in which the orders 
were issued by the commander of our little vessel (the 
since so far-famed and lamented Franklin), and the 
promptitude and steadiness with which they were executed 
by the crew. 

* We were now so near the scene of danger & to 
render necessary the immediate executiqn of our plan, 
and in an instant the labouring vessel flew before the gale. 
Each person instinctively secured his own hold, and with 
his eyes flxed upon the masts, awaited in breathless 
anxiety the moment of concussion. It soon arrived ; the 
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brig, cutting her way through the light ice, came in 
violent contact with the main body. In an instant we 
all lost our footing, the masts bent with the impetus, and 
the cracking timbers from below bespoke a pressure which 
was calculated to awaken our serious apprehensions. 
The vessel staggered under the shock, and for a moment 
twicmed to recoil ; but the next wave, curluig up under 
her counter, drove her about her own length within the 
margin of the ice, where she gave one roll and was im- 
mediately tlnrown broadside to the wind by the succeeding 
wave. This unfortunate occurrence prevented tlio vessel 
from penetrating sufficiently far into the ice to escape the 
effect of the gale, and placed her in a situation where 
she was .assailed on all sides by battering rams, if I may 
use.thfs expression, every one of which contested the 
small sptwe which she occupied, and dealt such unre- 
'leiiting l)lows that there apiK*ared to be scarcely any 
lX)S8ibility of saving her from foundering. Literally 
tossed from piece to piece, we had nothing left but 
patiently to abide the issue, for we could scaiyiely kee[) 
our feet, much less render any assistance to the vessel. 
The motion indeed was so gi'eat that the shin’s bell, 
which in the heaviest gale of wind had never struck of 
Uself, now tolled so continually that it was ordered to be 
muffled.! 

By setting more head-sail, though at the risk of the 
masts, already tottering with the pressure of that which 
was spread, the vessels, splitting the ice and thus effecting 
a passage between the pieces, were at length released 
from their perilous situation, but the ‘Dorothea’ was 
found to be completely disabled. A short time at Fair- 
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haven in Spitzbergen was spent in necessary repairs, 
and even then she was unfit for any farther service than 
the voy^e to England, 


ftp.pr6»h«n'-iioni : fears, 
battaring nuns': huge engines of 
war, consisting of large wooden 
beams with which armies in 


olden times tried to break down 
the walls and gates of a town, 
nar-ra'-tor: the one who tells «Uie 
1 story. 


50. THE INHABITANTS OP THE SEA; 

BIBDS. (III.) 

Tub family of the grebes and divers is much like the duck 
tribe in the order of creation, but is distinguished by a 
long conical bill and the iwsition of the legs, which are 
placed so far back towards the tail, that when, the bird 
leaves the water it i# obliged to stand nearly tre<;t to 
preserve its equilibrium. The foot in the grelws is only 
partially webbed, the toes being merely finned ; but the 
divers are completely web-footed, like the duck. These 
latter do honour to their name, being most exixsrt and 
indefatigable divers, remaining down 
sometimes for several minutes, and 
' swimming rapidly under the water. 

Another family, comprising the 
gniUemots, auks, rasor-biUs, and puiBiis, 
is in form of l)ody very similar to the 
divers ; the legs, which are short and 
thick, are inserted very far back, and 
give a still more erect carriage to the 
bird when on shore. The wings are 
short and small in proportion to the bulk of the body. 
The auks are strictly sea-birds, and nestle on its borders. 
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breeding in caverns and rocky cliffs, and laying only one 
large egg. They obtain their food by diving, at which 
they are very expert. They are of social habits, and 
congregate in vast flocks on the rocky islets and head- 
lands of the northern coasts. 

In the penguins of the southern hemisphere, the 
shortness of wing and aptitude for swimming and diving 
arc still more conspicuous than in the auks of the northern 



Perm. 


region. In the water, the i)cnguin makes use of Ha small 
featherless wing-stumi>8 as lauldlcs ; on land, as fore feet, 
with whose help it scales so rapidly the grass-grown 
cliffs, as to be easily mistaken for a quadruped. Other 
sea-birds generally keep part of their body out of the 
water while swimming; but this is not the case with the 
penguin, whose head alone appears above the surface. 
How much it feeb itself at home on the waters may be 
inferred from the fact that Sir James Ross once saw two 
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pen^ns paddling away a thousand miles from the 
nearest land. 

' On many uninhabited islands in the higher latitudes 
of the southern hemisphere, this strange bird is met with 
in incredible numbers. The Falkland Islands swarm with 
lK*nguin8. In summer and autumn these strange birds 
Jeave their burrows early in the mchrning, and launch into 
the sea for fishing. After having filled their capacious 
stomai'hs* they waddle on shore, and remain for a time 
congregated on the strand, raising a dreadful clamour ; 
after which they retire to enjoy a noon-tide sleep among 
the high grass or in their burrows. In the afternoon 
the fishing recommences. It may be imagined how the 
neighbouring seas must abound with fish to be able to 
nourish such multitudes of penguins, when we consider 
that the stomach of one of these birds is capable of holding 
* more than two i)Ounds. 

To tliij pelican tribe, which is generally distinguisla’d 


by a surface of naked skin about the 
throat, capable of being considerably 
widened, and serving as a poucli for 
the reception of unswallowed food, 
Ixdong among others the cormorant, 
the frigate-bird, and the gannet or 
soltfnd-goose. All these birds arc? 
of much. more active habits than 
the last-named family, with boclies 
of more shapely form, more ample 
wings, and a stronger flight. 



COMMOS COBMonA!<T. 


The common cormorant, with his long bill, lx*nt at the 


point, his black livery, and yellowish chin-i)ouch, is a 
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moBt disagreeable comrade. In China the cormorant is 
tamed and employed in fishing. ^ 

The frigate-bird hovers over the tropical waters. Its 


singularly easy and graceful flight affords all the charm 



of variety. Sometimes it^ is 
seen balanced in mid-air, its 
wings spread, but apparently 
motionless, its long forked tail 
expanding and clpsfhg with a 
quick alternate motion, and 
its head turned inquisitively 


rRMATE-DlRl). 


downwards ; sometimes it 


wheels rapidly, and darts to tho surface of the water in 


pursuit of prcjy ; and then again it soars so as to be lost 
to vision. Sometimes it is seen 400 leagues from land. 


Its expanded pinions measure fourteen feet from end to 
end. Being unable to swim or dive, it seizes the flying-’ 
fish as it darts from the sea, or it compels fishing-birds to 
disgorge their prey. 


The gannet or soland-goose haunts tho Bass Rock, a 


steep islet in the Firth of Forth, whose precipices are 
painted with dazzling stripes of white guano, the product 
of the inconceivable numlnjr of birds which settle upon the 
weather-beaten ledges. Its mode of fishing is particularly 
graceful. Rapidly skimming the surface of the seft, as 


soon as it spies a fish swimming below, it rises petpen- 
dicularly over the spot, and then, suddenly folding its 
wings, drops head-foremost on its prey swifter than an 
arrow, and with almost unerring aim. The gannet feeds 
also on Lundy Island, on Ailsa Craig, on the coast of 
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Ayrshire, on the Island of St. Kilda, and hardly anywhere 
else ill Europe. 


AilM Cnif : a Bolitary rock at 
the entrance to the Firth of 
Clyde.* 

eo^-tpi'-ca-oas: easily seen, 
dii^gorge^ give up. 

•q-vi-U -bri-nm : balance. 


I itt*qiiif'-i*UTe-l7 : seeking some- 
j thing. 

I 8t. XUda : an island farther west 
; than the Hebrides ; the inhabi- 
I tants live almost entirely by 
catching sea-birds. 
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61. THB NOBTH-WBST 7ASSA.aB: SIB JOHB 
TBABELIK. 

On May 26, 1846, Sir John Franklin, now in the 
sixtieth year of his age, and Captain Grozief, sailed 
from England, to make a new attempt at the north- 
west passage. Never did stouter vessels than the 
‘ Erebus ’ and ‘ Terror,’ well-tried in the Antarctic Seas, 
carry a finer or more ably commanded crew; never 
before had human foresight so strained all her resources, 
to ensure success ; and thus, when the commander’s last 
despatches (July 12), previous to his sailing to Lancaster 
Sound, arrived in England, no one doubted but that he 
was about to add a new and brilliant chapter to the 
history of Arctic discovery. 

His return was confidently expected towards the end 
of 1847 : but when the winter passed and still no tidings 
came, the anxiety at his prolonged absenca became 
general, and the early part of 1848 witnessed the begin- 
ning of aeries of searching expeditions fitted out at the 
public cost, or by private munificence, on a scale exceed- 
ing all former examples. However, they all failed in the 
object o/ their search. In the year 1860, no less than 
twelve ships sailed forth, some to Behring’s Straits, some 
to the sounds leading from Baffin’s Bay. Other expedi- 
tions followed in 1862 and 1868, and though none of them 
succeeded in the object of their search, yet they en- 
riched the geography of the Arctic World with many inte- 
resting discovories. 

Years thus passed without bringing any tidings of 
the 'Erebus' and '.Terror’ since the discovery of their 



197 


SIR JOHN FRANKUN 

Brst winter-qaarters, until at last, in the spring of 1854, 
Dr. Bae, of the Hudson's Bay Company, fell in with a 
party of Esquimaux, who informed him that in the 
spring of 1850 some of their countrymen on King William’s 
Isjand had seen a party of white men making their way 
to the mainiand. None of them could speak the Esqui* 
maux language intelligibly, but by signs they gave them 
to understand that their ships had been crushed by ice, 
and that*they were now going to where they expected to 
find deer to shoot. At a later date of the same season, 
but before the breaking up of the ice, the bodies of some 
thirty men were discovered on the continent a day’s 
journey from Back’s Great Fish River, and five on an 
island near it. Some of the bodies had been buried (pro- 
baWy those of the first victims of famine), some were in 
{k tent, others under the boat which had l)een turned over 
form a shelter, and several lay scattered about in 
different •directions. Of those found on the island one 
was supposed to have been an officer, as he had a tele- 
scope strapi^ed over his shoulder and his double-barrelled 
ppm lay underneath him. Some silver spoons and forks, 
ipround silver plate, engraved ‘ Sir John Franklin^K.G.B.,’ 
a star or order, which Dr. Rae purchased of the Esqui- 
maux, corrolx>rated the truth of their narrative. 

^hus it was now known how part of the unfortunate 
manners had perished, but the fate of the expedition 
was still enveloped in mystery. What had become of 
the ships and of the greater pak of their crews ? 

To solve at least this mournful secret, his noble 
widow resolved to spend all her available means — since 
Govenqnent would no longer prosecute the 8earch-~and 
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with the assistance of her friends, but mostly at her own 
expense, fitted out a small screw steamer, the ‘Fox, 
which the gallant M‘Clintock, already distinguished in 
perilous Polar voyages, volunteered to command. Another 
Arctic ofiScer, Lieutenant Hobson, likewise came forward 
to serve without pay. 

At first it seemed as if all the elements had conspired 
against their success, for in the summer of 1857 tin 
floating ice off Melville Bay, on the coast of Greenland, 
seized the ‘ Fox,* and after a dreary winter, various 
narrow escapes, and eight months of imprisonment,, 
carried her back nearly 1,200 geographical miles, even* to 
63 N. lat. in the Atlantic. 

At length, on April 25, 1858, the ‘ Fox * got free, and 
sailed into Barrow Strait. Finding Franklin CnaniKl 
obstructed with ice, she then turned back, and steaiuinij 
up Prince Regent Inlet, arrived at the eastern opening 
of Bellot’s Strait. Here the passage to the west ^Yas 
again found blocked with ice, and after five ineffectual 
attempts to pass, the ‘ Fox * at length took up her winter- 
quarters in Port Kennedy, on the northern side of the 
strait. 

On his first sledge excursimi in the following spring, 
M‘Clintock met, on the south-west coast of Boothia, with 
a party of Esquimaux, who informed him that someydars 
back a large ship had been crushed by the ice out in* the 
sea to the west of King William’s Ishuid, but that all the 
people landed safely. 

Meeting with the same Esquimaux on April 20, he 
learned, after much anxious inquiry, that besides the ship 
which had been seen to sink in deep water, a second one 
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been forced on shore by the ice, where they supposed 

f ill remained, but much broken. They added that it 
in the fall of the year— that is, August or September 
hen the ships were destroyed ; that all the white people 
at a\s'ay to the Great Fish Eiver, taking a boat or boats 
them, and that in the following winter their bones 
re found there. 

Meanwhile Lieutenant Hobson, who was exploring 
kh anoHier sledge party the north-western coast of King 
plliam’fl Land, had made the still more iini)ortant dis- 
fvery of a record, giving a laconic account of the Franklin 
iltCdition up to the time when the ships were lost and 

i aiuloned. It was found on May 6 in a large cairn at 
>int Victory. From it we now know that Sir John 
lUikHn died on June 11, 1847, Having completed - two 
withs before his death -the sixty-lirst year of an active, 
entful, and honourable life. On April 22, 1848, the 
ips weje deserted, having been beset since Sept. 12, 
no. The oflBcers and crew, consisting of 105 souls, 

( nder the command of Captain Crozier, landejl with the 
itention of starting for Back’s Fish Kiver, which, as we 
iave^een, they were never destined to reach. 

Thus all doubts about Jiir John Franklin’s Vate were 
it length removed. He at least had died on board his 
>hip, and been spared the miserable end of his comrades, 
is they fell one by one in the dreary wilderness. 

BAlni : a largo heap of stones to K.O.B. : Knight Commantlcr of the 
mark a spot. Uath. 

dei-pateh'-et : budgets of news or la-eon -ie : expressed clearly but 
letters. in few words. 

ia-tel'-U-fib-ly : eo ae to be under- mu-ni'-fle-enee *. benevolence ; 

stood. kindness. 
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52. THE ANTABOTIO OOEAN. 

The Antarctic Ocean lies within the Antarctic Circle 
and is a continuation of the Atlantic, Pacific, and Indiai 
Oceans to the south. Hence it forms a girdle of wa^ei 
all round the globe, and it is here that we are able tc 
observe most clearly the way in which the great tidal waves 
are caused by the attraction of the moon. We know but 
very little of this ocean as compared with the accurate 
observations that have been taken in the other oceans. 
The Arctic Ocean has been explored over and over again 
by daring seamen during the last two hundred years. 
For long it was the dream of English navigators to 
discover a north-west passage to India by way of North 
America. And when, after deeds of heroism which read 
like tales of romance, a passage was discovered, it was 
found that it is useless as a highway for ships, for 
during the greater part of the year it is completely blocked 
with ice. Still though the immediate object of their 
search prqved useless when it was found, the men who 
nobly risked their lives in these frozen seas added largely 
to our stock of knowledge, and thus it is that while the 
Arctic Seas have been penetrated to \vithin a few hundred 
miles of the pole the Antarctic Ocean remains almost > 
entirely unknown. 

This is also largely due to the fact that the dold 
reaches nearer to the equator in these southern seas 
than in the northern, for here the vast ice-field which 
guards the Polar land reaches ten degrees nearer to 
the equator than it does in the Arctic Seas. Nearly 
all we know about this ocean has been taught us by 
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ir James Boss, who penetrated as far as 78^ south 
ititude, whereas no other voyager has gone beyond 
Eititude 72® south. 

He discovered a steep coast with glaciers stretching 
ar.out into the sea. The land appeared to be spread out 
ow^ds the pole. Other navigators have also touched 
he land at various points, and Wilkes, the commander of 
\ United States exploring expedition, followed the coast- 
line for a ^distance of about 1,500 miles. How far this 
and stretches we can only guess at, but from the fact 
hat the coast has been touched in every direction it 
corns highly probable that these points are merely the 
alter portions of a large island-continent surrounding the 
K)le. This view is strengthened Jby the fact that the 
kutarctic Ocean is shallow, and its bed in every direction 
i^s towards the south. The greatest depth found by the 
Challenger ’ expedition was nearly 12,000 feet, whereas 
loss, who penetrated much nearer the pole, got no sound- 
iigs of over 3,000 feet. 

Boss discovered a magnificent mountain-chain, of 
pUch the most conspicuous object was an active volcano 
mchiifg to a height of 12,000 feet. This he«named 
after one of his ships, the ‘ Erebus.’ He had the good 
fortune to witness an eruption of this splendid volcano. 
The enormous columns of flame and smoke, rising 2,000 
feet above the mouth of the crater, combined with the 
jnow- white mountain range and the deep-blue ocean to 
form a magnificent scene. An extinct volcano to the 
eastward was found to be over 10,000 feet in height, and 
in honour of his second ship was named Mount Terror. 
A brilliaq^ mantle of snow swept down the sides of both 
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these giants of the south, and projected a perpendicula 
icy cliff several miles into the sea. 

Ross would gladly have penetrated still farther to thi 
south, but all his efforts were baffled by a vast barrier o 
ice, forming an uninterrupted wall 450 miles in length 
and rising in some parts to a height of 180 feet above th< 
sea-level. 

The icebergs in the Antarctic Ocean differ in shiqx 
from those of the Arctic Ocean. In the lattcx the ice 
bergs arc of most irregular shape, whereas in the formci 
they are huge flat-topped and wall-sided masses whicl; 
have been broken off from vast glaciers. A belt of sea 
several hundreds of miles in width encircling the globe i> 
covered with these floating masses, which are carriinl 
forward by the currents for thousands of miles, ami 
advance far into the South Atlantic before they finalh 
succumb to the rays of the sun. It is owing to tlKcif 
l)resence that the Peruvian current, which sweeps aloii;^ 
the west coast of South America, is so much colder than 
the neighbouring waters. 

This southern polar region is even more desolati^ 
than the northern. Here there are no grizzly bears or 
arctic foxes. The only life is that of seals and walruses, 
sea-birds and iMjnguins. There are no Esquimaux to 
lend a helping hand to shipwrecked sailors. Not a 
human being lives throughout the vast extent. Fierce 
storms sweep across its surface, and its icebound coast 
is guarded for hundreds of miles by masses of ice whiclil 
lie so close together that it is a w*ork of the greatest 
difflculty and danger for a ship to try to force a passage. 

•xtiaet Tolesao : one in which the | glm'-ci-tr : a river of solid ice. 

fires have died out. | slowly moving to the sea. 



SIR /AAfES MSS. 


206 


13. 81B JAMES BOSS IN THE ANTARCTIC 
OCEAN. 

;r people had hardly completed these operations, 
?p a large berg was seen ahead and quite close ; the 
I }vji8 immediately hauled to the wind on the port 
with the expectation of being able to weather it ; but 
at this moment the “ Terror *’ was observed running 
wii uiK)n* us, under her topsail and foresail ; and as it 
s imi)os8il)le for her to clear both the berg and the 
Srebus” colliHion was inevitable. We instantly hove all 
>aek to diminish the violence of the shock ; but the con- 
ssion, wli(‘n she struck us, was such as to throw almost 
t ry one otf his feet ; our InnYspyt, foretopmast, and 
tier*Hmall<*r spars were carried away, and the ships 
jigiiig together entangled by their rigging,' and dashing 
niust eiu’b other with fearful violence, \vere falling down 
on the \feather face of the lofty berg under our lee, 
liinst which the waves were hrtniking and foaming to 
fcir the suuiniit of its perpendicular cliffs, 
r ‘ Sometimes the ** Terror ” rose high above us, almost 
^siii}? her keel to view, and again descended, a# we in 
iir turn rose to the top of the wave, threatening to bury 
IT beneath us, whilst the crashing of the breaking 

I pper-works and boats increased the horror of the scene, 
rovidentially the ships gradually separated before we 
rifted down amongst the foaming breakers, and we had 
he gratification of seeing the “ Terror " clear the end of 
he l)erg, and of feeling that she was safe. 

* But she left us completely disabled ; the wreck of the 
pars so encumbered the lower yard, that we were unable 
|o make sail, so as to get headway on the ship ; nor had 



204 GEOGRAPHICAL READER: STANDARD VII 

we room to wear round, being by this time so close to tli 
berg that the waves, when they struck against it, thre^ 
back their spray into the ship. The only way left to n 
to extricate ourselves from this awful and appalling situa 
tion was by resorting to the hazardous expedient qf 
stern board, which nothing could justify during such 
gale but to avert the danger which every moment threat 
ened us of being dashed to pieces. The heavy rolling e 
the vessel, and the probability of the masts giving wa; 
each time the lower yard-arms struck against the cliffn 
which were towering high above our mastheads, rendertM 
it a service of extreme d auger to loose the mainsail ; bii 
no sooner was tlu.‘ order given than the daring spirit o 
the British seaman manifested itself — the men ran up th( 
rigging with as much alacrity as on any orduiary occa 
sion ; and, although more than once driven off th(» yard 
they after a short time succeeded in loosing the sail. * 

‘ Amidst the roar of the wind and sea, it ^vas difticul 
both to hear and to execute the orders that were given 
so that it was three-quartt*rs of an hour before we could gel 
the yards braced by, and the maintack hauled on boarc 
sharp aJmck — an expedient that perhaps had never befori 
been resorted to by st'amen in such weather ; but it had 
the desired effect ; the ship gathered sternway, plungiiJ^ 
her stern into the sea, and with her lower yard-arms 
scraping the rugged face of the berg, we in a few mmutoM 
reached its western termination ; the “ under-tow,” as it 
is called, or the reaction of the water from its vertical 
cliffs, alone preventing us l>eing driven to atoms against 
it. No sooner had we cleared it than another was seen 
directly astern of us, against which we were running ; 
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and the difficulty now was to get the ship’s head turned 
round and pointed fairly through between the two bergs, 
the breadth of the intervening space not exceeding three 
times her own breadth. This, however, we happily 
accomplished ; and in a few minutes, after getting before 
the wind, she dashed through the narrow channel ]^tween 
two perpendicular walls of ice, and the foaming breakers 
which stretched across it, and the next moment, we were 
in smooth water, under its lee. The “ Terror’s^” light was 
immediately seen and answered; she had rounded to 
waiting for us, . . . and, as soon as day broke, we hkc , 
the gratification of learning that she had not suffered any 
serious damage.’ — JPVtwt Hartwvfs * Polar World,* 

sp-panMag i dreadful ; fearful. i that thov felt the wind upon that 
a Item lioard : to force ftie ship side of them that is usually away 

stem first through the sea. | from the wind. 
eoa-oassMoa : the shook of a heavy : yert'-ie*iU : upright ; pointing to 
blow. I the centre of the earth. , * • , 

gathered stara-way : began gradu* ! yard-arm: the yarcfs are the poles 
ally to move astern ; very rarely ' stretched across & ship’s mast, 
tried in> sailing-ship. and to which the sails are 

nai-i-fl-ea'«lion : pleasure. fastened ; the arm is the outer 

here all aback : so set the sails extremity of the yard. 
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64. THB ANOIXm? MABINXB NBAB 
CAPS HORN. 

The ship was cheer’d, the harliour clear’d ; 

Merrily did we drop 

Below the kirk, 1h*1ow the hill, 

Below^ the lighthousi^ top. 

• 

The sun came up uiion the left, 

Out of the sea came he ! 

And he shone bright, and on the right 
Went down into the sea. 


• 

And now the storm-blast came, and he 
Was tyrannous and strong : 

He struck with his oVrtaking wings, - 
Aitd chased us south along. 


With sloping masts and dipping prow, 

^ As who pursued with yell and blow 
Still treads the shadow of his foe, 

And forward l>ends his head, 

The ship dro%*e fast, loud roar’d the blast, 
And southward aye we fled. 

And now there came lK>th mist and snow, 
And it grew wondrous cold : 

And ice, mast-high, came floating by, 

40 green as emerald. 
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And through the drifts the snowy clifts 
Did send a dismal sheen : 

Nor shapes of men nor beasts we ken — 

The ice was all between. 

The ice was here, the ice was there, 

The ice was all around ; 

It crack’d and growl’d, and roar’d and howl’d, 
Like noises in a swound ! 

At length did cross an albatross. 

Thorough the fog it came ; 

As if it had been a Christian soul. 

We hail’d it ia God’s name. 

It ate the food it ne’er had ate. 

And round and round it flew ; — 

The ice did split with a thunder-fit i 

The helmsman steer’d us through ! 

• 

And a good south wind sprung up behind ; . 
'The albatross did follow, 

And every day, for food or play. 

Game to the mariner’s hollo ! 

In mist or cloud, on mast or shroud. 

It perch’d for vespers nine, 

Wliiles all the night, through fog-smoke white, 
Glimmer’d the white moonshine. 

S. T. COLEBIDOB. 
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This is an extract from a poem which relates the adventures in a 
voyage round the world by a sailor whose brain has been touched by the 
hardshiiM which he has undergone. The moral of the wliolo story it 
ued up in these lines from it : 

He prayeth best, who loveth best 
All things both gri'at and small ; 

For the dear tiod who loveth us, 

He made ami loveth all. 

* al'*ba-tross : n largo biack-and- ksn : know, 
white bird found over the prow : the bow. 
southerly ocean. sboon: shine, 

kirk: a church. awonad: a swoon. 
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66. THE STARBY HEAVENS. 

Tf we look at the heavens on a clear night we see that* 
the sky is studded with bright points. Some of these 
shine forth very brightly, others are not so bright, while 
there are still others that can hardly be discerned with 
the naked eye. Stretching across the heavens is a soft, 
luminous band, which when examined through the 
telescope appears as a myriad of bright points. This 
appearance is called the Milky Way, and is really a vast 
number of stars so far away that separate stars cannot 
be seen, and their united light causes the luminous 
appearance we have spoken of. 

We generally speak of these bright points in the 
heavens as the stars, and we also speak of them a^ being 
countless. Countless they truly are, but the number 
which we can sec on a clear night without the aid of a* 
telescope is only al}Out three thousand, whereas by the 
aid of a powerful glass that number may be increased 
to many ^lillions. If we watched the stars night by 
night, we should soon observe that a few of them changed 
their p^ce in the heavens, while all the rest seemed to 
be fixed. The latter are called the fixed stars, because 
they always appear in the same place in the sky. In 
fact;if we could regard the sky as a vault of solid material, 
the stars appear as if they were rigidly stuck on* the 
interior of the \*ault. 

The former are named planets, from a Greek word 
meaning a wanderer, because they move about in the 
heavens. The word planet is usually applied to a very 
special group of heavenly bodies, for though they are 
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so caUed because they are observed to move among the 
stars, yet there are other celestial bodies which are also 
wanderers, such as the moon and the comets. 

In looking at the heavenly bodies through a telescope 
• a^very important diflfereiice may be noticed. No matter 
how strong may be the power of the glass, the stars 
’ appear always as (loints, though when seen in this way 
they appear more brilliant. But the planets api)ear as 
circular ^discB, and their surface may be examined. The 
reason for this difference is that the planets are nearer to 
the earth than the stars. licence we see that an observer 
will note two marked differences l)etween the planets and 
the stars. He will notice that whereas the former move in 
their courses through the heavens jand present the appear* 
ance of a circular disc, the latter are always fixed points. 

The planets arc? soon counte<l, for there arc only five 
\t^hich can l)e seen easily with the unaided eye, and there 
arc two others which may be seen by the help of a glass. 
Hence it follows that of all the lieavenly Ixxlies, the 
immense majority arc fixed stars. The first •feature to 
Ik* noticed about the stars is the different degrees of 
brightness, and this has Ix^en used as a basis fov classify* 
ing them. Alx)ut twenty of the brightest stars are said 
*to be of the first magnitude. The brightest star in the 
whole heavens is named Sirius. Next in order to those of 
the^first magnitude come those of the saeond magiiituds. 
Of these we may point out examples which are familiar 
to many, the four brightest stars in the group, or eonstella* 
tion, which is often called the Great Bear. The stars imme* 
diately below those of the second magnitude b brightness 
ore caQed stars of the third augiiitiidai' and so on down 
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to the very smalleBt stars that can be seen in the most 
powerful telescopes. 

The fainter the stars, the more numerous are they. ' 
Though there are but twenty stars of the first magnitude, 
there are 142,000 stars 4)f the ninth magnitude. Henra . 
we see that of the total number of the stars, onl;^ a 



comparatively small number are visible to the 
eye. Stars of the fifth magnitude are faint, those of 
the sixth are very faint, and ft requires a remarkably 
good vision to perceive stars of the seventh magnitude. 

Now the question arises as to what these stars may 
be. They are so far off that we cannot study their 
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surface. Bat there is one star near to us as compared 
with all others. This star we call the suiii and it is by 
studying it that we can form an idea as to what the 
others may l>e. The sun we know is a huge mass of 
gaming gases of the kinds of which the solid earth is 
m|ule. This huge body moves round ui)on its axis at a 
very rapid rate, and has a series of InMlies which move 
around it in certain fixed paths. Tliese are the planets 
which ^e have Hi)oken of as wanderers. Further there 
are smaller liodies or satellites which move around the 
planets. There are also other iKKlies calletl comets, about 
which little is known, and which revolve round the sun 
in such a way that at one time they are very near and 
at other times an immense distance from it. 

• The group of heavenly bodies having the sun as a 
centre is called the solar system. This consists of a huge 
tentral body of hurning giiws, so hot and bright as to 
supply Jthe planets which revolve around it with light 
and heat, and so vast as to Ik? greater in volume and 
mass than the united sixes of the hoilies i\hich move 
around it. 

dust as the sun is a centre* around which smaller 
bodies revolve, so some of the planets are attended by 
smaller liodies called moons. In addition to the planets 
aikl their moons there is a vast numl)er of very small 
bodies which also revolve around the sun, and which 
when they come into our atmosphere appeutr visible as 
shooting-stars. 

Now the sun is only one star among millions of others, 
many of which are doubtless far larger. Just as the sun is 
the cepitt of asystem of cooling bodies, so may each fixed 
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star bethe centreof a system of its own. What a wondrous 
field does this open up to the imagination of myriads and 
myriads of other worlds than ours, no doubt habitable 
and who shall say not inhabited by man. 


: belonging to the 

heavens. 

eom'-et : a word meaning the Juiiry 
onet so called from the long 


streaming tail, 
la'-min-ons : of a faint light. 
sat'-eMite ; an attendant u^yin 
another. 


66. THE SUN. 

In the previous lesson we have seen that the sun is the 
centre of what we call the solar system. We have seen 
that the earth and the other planets revolve around him. 
While the planets are bodies which, are slowly cooling 
and have a surface which is already hardened into a crust, 
the sun is a flaming mass throwing out sufficient heat to 
warm a body as large as our earth at a distance of over • « 
ninety millions of miles. And though the earth receives so 
much heat from the sun, it is so small that it takes but 
the smallest fraction of the sun’s rays. So bright is the 
light which the sun throws uix)n the earth that when the 
face of the latter is turned towards him no other heavenly 
bodies ai?e visible, and the sun’s rays fill the whole 
heavens. 

Site of the Sun. — The sun is really a huge globe, 
though like the moon it presents the appearance of a 
circular disc in the sky. Its diameter is about 860,000 
miles, that is to say it is about 110 times as long as the 
diameter of the earth. The sun’s volume is about 
1,880,000 times that of the earth. These figures re- 
present a size that the mind cannot possibly have a 



correct estimate of. Let us take a more familiar example 
to show the relative sizes of the sun and earth* If we 

* take a three-inch glol)e and pick out Great Britain ui>oir 
it, and then with a mere pin-{)oint mark the town in which 

•we live; this point made by the pin in the surface of the 
gfobe will bear the same proijortion to the size of the 

• globe which the earth does towards the sun. Furtlier 
we have seen that the sun is the centre of a system of 
moving bodies, some of which are mucli larger than the 
earth. Now if all these liodies could Ihj rolled into one 
they would not make a Inxly nearly ns large as the sun, 
which would outweigh such a Inxly 7110 times. 

The mean distance of the earth from the sun isaUjut 
01^ millions of miles. The e arth’s orbit is of such a 
shapothat the sun is three milliotmof miles nearer to the 
earth in our winter than in summer. Hence in winter 
*thc sun aptiears slightly larger than in summer, for the 
apparent size of an object detK^nds iitK)n its distance from 
the 8|)ectator. 

Though the volume of tin* sun exceeds tjiat of the 
earth more than a million times, its weight is only alx)ut 
300J300 times that of the earth. This is owing to the 
difference in the density of the two IkkUcs, and This again 
is due to the fact that the sun is a hot laxly while the 
earth is comparatively a cool one. In comparing the 
planets and their satellites, we are struck with the fact 
that the moon is now a cool body, though its surface 
presents all the appearance of having been hot* The 
earth is also a cool l^y in as far as its surface is eon* 
cemed. But if we could penetrate into the interior 
of the earth we should ffnd that the earth is still hot 
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inBide, though its surface is sufficiently cool to contain 
oceans and to support animal and vegetable life. Others 
hf the planets, though they are cooling, are not nearly so 
cool as the earth, but are still enveloped by mdsses of 
hot gases. 

Hence we see that the- bodies which comprise the 
solar system are all cooling, though some are much 
cooler than others. The crust of the earth presents all 
the appearances of having passed through a |>eriod of 
intense heat, and its shape is that which a body would 
assume if it were launched forth into space a mass of 
glowing vapours which was- slowly cooling while revolving 
rapidly upon its axis. 

Sun-Spots. — When the sun is Observed through a 
telescope, proper precautions such as the use of coloured 
glass to protect the eyes from the fierce rays having been 
taken, a remarkable phenomenon is often noticed. In- 
stead of the face of the sun presenting a clear disc of 
intense light, it is often found to be marked with dark 
patches, wjiich are called sun-spots. At times there is a 
large number of these spots ; at other times there are 
only a fey to be seen ; while sometimes the face of the 
sun is quite free from them. The central portion of the 
spot is intensely dark, and it is surrounded by a margin 
which, though much darker than the general surface of 
the sun, is not nearly so dark as the centre of the spot. 
Some of these spots are of immense size, many thousands 
of miles in diameter ; in fact some of them have a dia- 
meter greater than that of the earth. From careful ob- 
servations of these spots astronomers have come to the 
conclusion that the sun rotates in much the same way 
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that the earth does, ouly the sun taken about tvrenty-flve, 
of our dayn to make one revolution. 

It ia firom the nun that the earth derives its lig^t 
and heaf. The daily rcrnlution of the earth provides for 
alternate periods of work and rent, no that tired human 
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natiure has time to regain ntreiigth for renewed labotirs. 
The inclination of the earth *h axin combined with its 
, revolution round the 8un causes the scaaons, and thus 
provides vegetable life with periods for bringing forth 
bnit an^ for rest. . We use the light and heat of the sua 
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for all purposes. Our food, our clothing, the materials 
of which we build our homes, the metals of which we 
make our machinery, the steam>power which we employ 
to propel our ships across the ocean and to drive our 
locomotive engines on the land, the coal we use' for fuel, 
all these owe their existence to the beneficent heat of the 
sun. * • 

M-tro'-no-niert : men who study I re-YO-ln^-tioii : turning or moving 
the heavenly bodies. | completely round. \ 

67. THE PLANETS. (I.) 

The planets form a group of heavenly bodies of which 
we know much more than we do of the stars which are 
so much farther away. We have learned so much of the 
form and movements of the earth and of the varfous sub- 
stances of which it is composed, that we have ))een able 
to bring this knowledge into use when studying the other • 
planets. Each of the planets is a cooling body;* and the 
coolest are the earth and Mars. Some of the others 
though they are cooling are still enveloped by volumes of 
hot gases. 

Th^ planets move in fixed orbits or paths around 
the sun. The orbits of all the planets take the form of 
an ellipse. This figure may be made by fastening two 
drawing pins in a board and then tying a piece of string * 
so that it hangs loosely between the two points. *If we 
now take a pencil and stretch the string slowly while 
moving the pencil against it on both sides of the two 
points, we shall describe an ellipse. This figure has 
really two centres or foci, and the nearer these are together 
the more like a circle the ellipse will be. In dj^nbing 
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an c1H|)8c in thin way the looser the string is the more 
circular will be the figure. Now the orbit of a planet is 
a (igure of this form, and the sun is situated in one of 
the foci. 

• The earth’s orbit is such that when it is at its greatest 
distance from the sun, it is thnn? millions of miles farther 
a^ay than when it is at its least distance. The earth is 
nc?ar to the sun as compaired with th«» planet Noptun«% 
and while file former moves in a path which at itsgreaU'st 
-Instance is only DB millions of miles away from the 
ctuitre, the latter travels through an orbit which is 
*2,80() millions of mil(‘H from the sun. 'Phe planets are 
of dilTerent sizes, and are all in dillerent stages of cooling. 
Th(*y move in orbits no two of which an* exactly f)f the 
Ham<**form, though all the orbits are ellipsi^s. They all 
ta|^e different times (o|Kuform their revolution round the 
*sun‘ and no two have a day <d the sanu* length. Jhit tiny 
have thin i« common, that they all Iwlong to the same 
system, they all r<*volve around a <*ommon centre, and 
^hey all receive light and heat from the sun. • 

^ The planets which can be seen with the unaide<l eye 
areonl.t five in nuinlar— namely, Mercury, Venus^^rars, 
Jupiter, and Saturn. Of the others Uranus may some- 
tifiies be seen as a very faint star, and Neptune is so far 
away os to lie visible through a tclescojK* only. Between 
the orliiits of Mars and Jupiter there is a vast group of 
minor planetir called asteroids. Of these about two 
hundred have already Imen discovered. The diameter of 
most of them is probably only a few miles. Though so 
small, they also revolve around the sun just as the 
planets do. 
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Mercury.— If we examine the planets in the order of 
their distance from the sun the first we shall notice is 
Mercury. It is much smaller than the earth, and has* a 
. diameter of about 8,000 miles. It appears in our sky some- 
times as the evening and at other times as the morning star. 
This planet traverses the whole of its orbit in the brief priod 
of eighty-eight days, so that if it has seasons similar 4o 
those of the earth, spring, summer, autumn, and winter 
will only be each about three weeks in length. Not only 
is its orbit much less than that of the earth, it is also of 
a very different shape, for though it is an ellipse, there 
is a much greater difference between the greatest and 
least distance of this planet from the sun. When nearest 
to the sun Mercury receives more* than ten times as much 
heat and light as we do, but when he removes to his 
greatest distance, the light and heat he receives are only 
about five times as much. Even then, however, the-s'uir 
blazes in the skies of Mercury with a disc four and a 
half times larger than that which he presents to the 
observew on earth. With all these differences we see 
that if there is vegetable and animal life upon this plane '' 
they i(qu8t differ very markedly from those of the* earth.' 

•n-TeV-op-sd ; surrounded or closed in by anything. 


58. THB PLANETS. (11) 

Venus. — This planet also appears sometimes as an 
evening and sometimes as a morning star. It shines • 
with a soft beautiful light, and is one of the best known ‘ 
of the heavenly bodies. It bears a striking resemblance 
to the earth- in size, in the length of its seasons and its 
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"Station, in the figore of its orbit, and in the amount of 
light and heat it receives from the sun. No other two 
planela' present so many ix^ints of likeness as the earth 
and Venus. 

# It is about 66 millions of miles away from the sun, 
and when nearest to the earth it is only about 26^ 
millions of miles away. Its diameter is aliont 7,500 
miles, and it takes 225 days to make a complete revolU'* 
tion rouncKhe sun. As far as is known Venus has no 
moon, neither docs it need one. The chief use of the 
f^oori to the earth is to cause and regulate the tides. 
But Venus is so close to the sun that if there are oceans 
uj[)oii its surface, the tides, caused by the attraction of tlie 
sun, would be much higher than the tides upon the earth. 

Mars.* —This planet may often l5$ distinguished from 
the other heavenly bodies by the red colour which it 
shows. Its diameter is only a little more than half that 
of the eart^, and the surface of the latter is about two 
and a half times us large. Its mass is so muck less 
^l^an that of the earth that the force of gravitjy at its 
^^g^rface is so small that a body which would weigh a 
pound the earth would weigh only 6 oss. 8 dwts. upon 
the surface of Mars. A man could therefore jump bif^er 
and run faster than on the earth, for the force of gravity 
* which pulls towards the centre of a body W'ould be so 
much- less. A year, that is the time reciuired to make a 
complete revolution round the sun, is 687 of our days, 
and a day is about forty minutes longer than ours. 

Owing to the figure of its orbit Mars sometimes 
approaches to within forty millions of miles of the earth, 
and so astronomers have been able to examine its surfiiee 
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more thoroughly than that of the other planets. They 
have found that Mars has two small moons, and that 
around the poles there are icy regions just as there 
are upon the earth. They have also noticed large dark 
patches which they take to be water, and other copper- 
coloured masses which they say are land. They have 



even prepared maps showing the oceans and continents. 
From various changes in colour on its surface they 
have come to the conclusion that there is a rich vegeta- , 
tion. This we know could not exist without rainfall, ■ 
and from other observations they say that Mars is 
enveloped at times in clouds, and that it has winds and 
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rain just as we have upon the earth. Hence we see that 
Mars is also titted for the habitation of human beings* 
Jupiter. This planet is the giant of the solar system, 
li has a diameter of about 85,000 miles, or nearly eleven 
tHues that of tin* earth, and a surface 115 iiiiieH as great. 
Exceeding our earth some 1‘iHO times in vohnne and* 



TUn FLANKT JrriTKB. 

more than 300 times in mass, this magnificent orb is the 
crowning proof of the relative insignificance of the earth 
in the solar system. Jupiter rotates upon his axis in 
rather less than ten hours, and therefore moves at a 
fearful rate, but he requires more than 4,000 of our days 
to complete his journey round the sun. His orbit is 
at the enormous distance of about 476 millions of miles 
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from the sun, and he is therefore far from our earth 
'But owing to his vast size he shines brightly in om 
* heavens, sometimes as an evening star, sometimef 
throughout the night, and at other times as a brighi 
morning star. When the earth reaches such a* positiof 
in its orbit that Jupiter is on the side of the sun awaj 
from the earth he is no longer visible to the unaided eyo 
but by the aid of a telescope can be seen in full daylight 
Jupiter has four moons, two of which are aboift tfr,e same 
size as the planet Mars. 

But the most wonderful feature in studying th< 
surface of Jupiter is that of its belts, which are broac 
bands parallel to the equator. Some are of a pale-blu< 
colour, others are crimson. These belts are largely, i 
not wholly, formed of rolling clouds, drifting and changing 
under our eyes. Prom all that we know of this planet ii 
is probably in the same state that our earth was^ii 
millions of years ago before it had become cool^ enough U 
be inhabited by man. 

the force which pulls I surface towards its centre, 
everytiung upon the earth's | orb : a globe. 




THE PLANETS. 


m 


8». TBS SXiABBTS. (lU.) 

Stttutt.'— In all the heavens there is no more wonder* * 
fnl object than Saturn. This planet is a globe nearly 
70,000 miles in diameter, and its outermost ring is over 
16*0,000 miles across. The belts on the globe show delicate 
tints of brown and blue, and parts of the ring uv, as a 
whole, brighter than the planet. But this ring, as may 
he seen by referring to the illustration, consists of at least 
jthree main divisions, each itself containing separate 
''features. First is the gray outer ring, then the middle 
one, and nest the curious * crape * ring, very much darker 
than the others, looking liko a belt where it crosses the 
planet, and apparently feebly transparent, for the outline 
of the globe has been indistinctly Wn through it. The 
whole system of rings is amusingly thin, and when it is 
' Ihrncd^cdgewise to us it diwppears to all but the most 
powerful telescopes, in which it looks liko the thinnest 
conceivable line of light. Another wonderful feature of 
Ibthe ring is that it rotates with a smooth aijd steady 
^motion around the globe of the planet. For a long time 
this ring was a pnszle to the astronomer, but n^w it is 
generally believed that it consists of a multitude of bodies 
so small that in the vast distance they seem to be a 
luminous band of light. Not only has Satnm its mi^ty 
rings, but he is also attended by eight moons, one of which 
is even larger than the planet Mercury. 

. In volume and mass Satnm is about seven hundred, 
times the sue of the earth. He occupies about 29| of our 
years in making one revolution round the sun at a 

' 8m 
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distance nearly twice as far from it as Jupiter, and nearly 
‘ten times as from it as the earth. But thou(^ he is 
*of such an immense size he revolves very quickly, and' 
takes only lOi of our hours to complete his day. 

Vraans and Heptane. — The first of these planeta 
describee an orbit which is nine hundred millions of miles 
outside the orbit of Saturn. At about the same distance 
beyond Uranus, the outermost of the planets — the mighty 
Neptune— circles round the sun. These two pianets re- 
semble each other in size, and are both of them much 
smaller than the two giants Jupiter and Saturn. Uranus 
has a diameter of about 83,260 miles, and Neptune is 
somewhat larger, his diameter having been estimated at 
about 87,250 miles. Both planets exceed Saturn in 
density, but when we ‘’compare them with the earth we 
find that their density is only about equal to that of 
water. They are so far away from the sun that he only^ 
appears to them as a bright day-star, and the heat and 
light they receive from him are correspondingly small. 
Uranus i; attended by four moons, but as far as is yet 
known Neptune has but one. While Uranus takes about ' 
84 year^. Neptune takes 165 years to complete a revolution 
about the sun. 

OoBUta — ^Besides the planets, there are certun other 
bodies belonging to the Solar System which are some- 
times seen moving among the stars. These bodiea are 
called comets. A comet usually consists of a more or less 
Inrilliant point or nudeus surrounded with a mam .of 
nebnlouB matter, which is often extended in one direction 
so as to form a tul. A comet is only visible in the 
heavens fot a limited period. It first appears in some 
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region of the heavens where nothing of the kind had been 
seen a few days previously. From day to day the comet 
changes its position and its brightness, and even its* 
shape. It will remain visible for some weeks, or perhi^ 
months! Occ^ionally it be- 
comes lost to view firom hav* 

Jng gone too close to the sun, 
and then again the comet is 
seen on the other side of the 
^nn, when, after remaining 
visible for some time, it 
gradually recedes, becomes 
fainter, and is finally lost to 
sight. A comet travels in an 
orbit which is of such a shape 
that whereas at one time it 
.Is ’near the sun and is then visible at the earth's surfade, 
at another time it may be an imiaonso distance away. 

Meteors. — Under this name are included all those 
^small bodies which reach the earth's atmosphere from 
' without. Some of them fail unbroken to the earth's 
surface as aerolites ; others explode into small fragments, 
as fireballs have been seen to do ; while others are ap- 
parently consumed in traversing the upper regions of the 
air, as happens with shooting or falling stars. All these 
obje<^ are in reality bodies of greater or less size which, 
before they came in contact with the earth’s atmosphere, 
were moving in their course round the sun. 

: iha centiml uiMt ( tnws-psr'-sit : thst eta be mmi 
ttround whieh mattor gtOben. j thrcMigli. 
f > ! moTM laillisr away. | tra-vara4sf: paailQg 

• 
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60 . THB MOON. 

Just as the earth and the other planets revolve in their 
orbits round the sun, so does the moon revolve in her 
orbit round the earth. Being so much smaller than the 
earth, the moon is held in her place by the attraction of 
the larger body. She shines by means of the light thrown 
upon her by the sun, and this is reflected upon the earth 
The moon’s diameter is only 2,159 miles, and Iter volume 
is only about one-fiftieth of that of the earth, while the 
earth’s mass is 81 times that of the moon. 

She travels round the earth at a distance of about 
240,000 miles, and takes 27 days 7 hours 48 minutes to 
complete a revolution. The moon 
is a cool body, much cooler than the 
earth. Not only has the crust be- 
come cold, but there is probably . 
very little heat in the interior. 
Hence the atmosphere has vanished, 
the oceans have disappeared, the 
volcanoes are extinct, and the sur- 
face of the moon acts as a huge re« 
flector throwing the rays of the sun 
upon the earth. 

Phases of the Moon. — ^The sun 
always presents to us a complete 
circular disc. The moon, on the contrary, only shows us 
a complete circular disc for a few hours in each revolution. 
In the period during which she completes the circuit of 
the heavens she presents to us every possible gradation 
between a circular disc perfectly illuminated and perfectly 
dark. - 



RILATIVX BIlKa OF BABTH 
AND VOON. 
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Let ns seleot some evening in which, just niter the, 
,snn has set, the moon ia seen low down in the west. The^ 
pioon then appears to us in the form of a narrow crescent 
as in fig. 2 , and we call it new meea. From day to day 
(be crescent enlarges and the moon sets later, till on the 
sev^th day it appears like a semicircle as in fig. 8 , and 


' I ' 


18 visible during the greater part of the night. This 
period is Wled the first quarter. For the next seven 
the luminous portion continues to increase^ until.on 


) I • • • < ( 


Asswsayaa 

the fourteenth or fifteenth day the disc of the moon is 
entii^y luminous as in fig. 6 , and now it is said that we 
have full modh. On the following day the western edge 
of the moon is seen to be somewhat less sharply defined. 
Gradual^ this part becomes more and more obscured, 
until on the twenty-second day the moon is again a semi- 
drele aswhown in fig. 7 . This period, during whudithe 
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moon wanes from full to half-moon, is called the last 
quarter. About the twenty-eighth day the moon has. 
drawn very near to a positioh between the earth an^ 
the sun, after which she becomes invisible for a few days, 
again to reappear in the form of a narrow crescent a,p(l 
to repeat the cycle already described. 

It has already been said that the moon takes 27 days’ 
7 hours 48 minutes to travel round the earth, and it is a 
curious fact that she takes the same time to rolCate upon 
her axis. During the entire revolution the illuminated 
portion is always turned towards the sun, and the dark 
part is turned away from the sun. Hence it follows that 
we always see the same face of the moon. 

We have seen that, the moon has two motions, a re- 
volution upon her axis and a revolution round the earth. 
But she has also a third motion, for she is carried forward 
by the earth as the latter journeys round the sun. While* • 
the moon is making its revolution, the earth batf moved 
onward in its orbit, and so the moon requires 29^ days 
to regain the same position towards the earth and the , 
sun. 

Thsi Moon’s Snrfsoo. — The surface of the moon is very 
rugged and irregular, and while there are some regions 
which appear comparatively level, there are others where 
mountain ranges and chasms give an appearance of 
rugged grandeur to which we have no parallel on the 
face of the earth, though in comparing the earth and 
moon wo must remember that whereas there are ■ no 
oceans on the face of the latter, the deepest hollows in 
the earth’s surface are filled with water. 

But the most characteristic objects on the surface of 
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the moon are ^hat appear to be the craters of volcanoes, 
which, though once active, are now nearly, if not quite, • 
extinct. There are some hundreds of these objects on. 
that face of the moon which is turned towards us, and 
many of them are of truly colossal dimensions. One 
the grandest of these craters measures fifty-six miles 
across it. Like most of the other craters it is enclosed * 
by a ring composed not only of terraces, but also of 
distinct heights separated by ravines. The summit of 
the ring is a narrow ridge not quite circular in shape, 
and rises over 11,000 feet from the bottom. From 
about the centre of the crater there rises a mountain of 
considerable height. In this as in other craters a suc- 
cession of eruptions m^y be traced in the repeated en- 
croachment of rings upon each other, where the materials 
thrown out from the interior seem to have been disturbed^ 
before they had time to harden. 

Present Condition of the Moon.— -The moon presents all 
i the appearances of having gone through all the cooling 
stages through which the planets are now passing, but 
owing to the smallness of its size it has cooled more 
rapidly, tmd may possibly present to us a likeness of the 
condition our earth may reach in the course of future 
ages. 

Supposing the moon to have been at one time a, hot. 
bod]i!:Kand to ^hc^e been gradually cooling, then the vol- 
canic appearance of its surface may be explained.. If the 
moon has gone through the same stages as the planets, 
then we must suppose &at at one time she* was sur- 
I rounded by an atmosphere, and that oceans rolled upon 
t her surface. Now we know that at present the ifloon is. 
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airless and without water. If we examine a baked apple 
when it is first taken out of the fire, we shall see that 
the skin is stretched tightly and smoothly over it. As it 
cools the skin gradually becomes wrinkled and cracked.* 
The surface of the moon presents a somewhat 'simil|u» 
appearance, and seems as if in the process of cooling uid 
shrinking, earthquakes rent its surface in mighty rifts and* 
chasms, and volcanoes burst forth in aU directions. The 
waters on its surface would gradually fall through the 
openings in the surface to the interior, thus causing the 
large volcanoes whose extinct craters now form the most 
wonderful feature of the surface of the moon. 


: o! huge size. 

orei'-oent : the shape o! the moon 
as she increases towards 'half* 
moon. 


ra-tine^ : a long deep cleft in the 
mountains. 

re*fleet'»or: a surface which re- 
flects or throws back the light 
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I * 1. THB 001AN8. 

Th« Earth, u seen from tho Moon, would apiw^tr u a vati globe 
of water with two groat muiee of land ri«ing front it For wbiU tb« 
eolid land covora about 52 mitliona of iK|uara milea of the Earth'i 
surface, the waters cover 145 millions. The two great masioi of land 
wo call the Old and Hew World, and to various imrts of the water we 
give t^o names of- ^ 

! * (1) The itiaatie Oeeu, lying between the western iborosof Europe 
and Africa and the east coasts of America. 

'!« (2) The FaoUleOoean, lying between the west ooastof America and 

tlie east coast of Asia. 

(3) *Tbe Indian Ocean, lying between the south of Asia and the 
Antai^e Circle. 

(4) The iretie Ocean, lying within the Arctic Circle. 

(5) The Antaietie Oeeu, lying within the Antarctic Circle. 


t. Dim Of THl OCIAH. . ^ 

The depth of the ooeu is found by sounding. The soundiogdlDe 
is carried ^wn by a weight which is so contrived that on reaching the 
bottom the weight beoomee detached, leaving a pair of scoops attached 
to^ eoundiiig liiie. Theee icoope pick up a lample of the leadied 
ud bring it to the eurfaoe. *The general reeult,* layi Profeeior 
Wyville Tbomsoot^lo which we art led by the eateful and qretemitie 
ie^iea emmditigi which have been nodertakeD ol late y«ii Is that 
the depth of the ec* is not eo great uwM at one time supposed, and 
doee not appear to average more thu 1,000 fMleae-about egual to 
the meu height el the elevnted tihlediids ef Asia*' 

Af{n|,4iflk; About 3,000 tollioiiit. 
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OrestMt d^pthi : In the AiUntie the deepest soondings have been 
taken between the West Indies and Bermuda at a depth of about 4^ 
n^es. 

In the Paoiile, the deepest soundings haye been taken off the coast 
of Japan at a depth of about 5 ^ miles. 

: t_ 

8. 8ALTNS88 OF 8BA-WATEB. 

Sea-water is both salt and bitter. In all parts of the ocean, water 
holds in solution a certain quantity of solid matter of ydiich the 
greatest part is chloride of sodium (2Na Cl) or salt. Saltness varies 
very much in different parts, and also at different depths. It varies 
considerably in the closed seas, where the saltness depends very largely 
upon the amount of fresh water poured in by rivers and the rate of 
evaporation from the surface. Where great rivers flow into the ocean, 
the water is leas salt at the surface, because the density of the salt water 
being greater than that of fresh water, the salt water sinks and the 
fresh water easily flows overt^.t. , 

Generally the waters of the Atlantio are salter than those of the 
Paoiflo. 

The proportion of solid matter in the ocean is about 84 parts in» 

1 , 000 . 

The Bed flea contains the saltsst water, ^s is owing to the 
great evaporation always going on, and because no fresh water is 
poured into it by rivers. 

The watOrs of the Bed Sea contain 43 parts of solid matter in 1,000 
parts. The supply of water is kept up by a current which flows into it 
from the Indian Ocean. The water of the Baltic Sea contains only 5 
parts of solid matter in 1,000 parts. This small amount of saltness in 
the water is due to the large amount of fresh water poured into this 
sea by many rivers. The suiplus waters are carried off by a current 
which always flows from the Baltic flea into the Berth flea, 

■ ■■ 

4. OOLOBB ABB THIPBBATOBB OF IBA-WATBB. 

Sea-water naturally possesses a pure Uulsh tiat, which is only 
rendered visible to the «ye when the li^t penetrates trough a layer 
of water of oonsiderable depth. Shallow water has a green eeleur 
owing to the amount of siuqpended matter in the water. 

The waters if the oeeanfiur away from land are deep Uin The 
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WmiktmiBgnmn purtiy from iu wftten aol Mat ektr Mid partly, 
from tha roflartta of ita aandy bottom miiing with Uia blot tinl of 
thawatar. 

Tha aolonriiig of iha lad iaa it owing to tba prooanaa of tart 
nnmbari of Tarj amall laa w aa da doating at tba aarfOea, 

^ Tba aaaa aaar Oraaalaad ara of an aliaa-graam aoloor, doa to tba 
proaanoe of mjriada of a amall, jallowiih ]eUj*flab. 

Tha ooloor of tba watari of tba Tallow laa ia doa to a yallowiab 
mud. 

Tha tamparatora of tba aaidMa watar aartaa aaaardiag to latitada. 
At eooti^brabla diatancaa balow tba aurfaca tba tamparatora rarlaa bot 
littla all orar tba ooaani . 

At daptha of from 800 to 1,800 fathonu tba eonatant tamparatora 
may ataraga about 40^ (Fahr.) At daptba of 8,000 fatboma and np> 
wa^ tba tharmometar oauallj indiMtaa a minimum tamparatora 
of 8d«. 

In oartain raatriotad araaa tha tamparatura falta to a dagiaa or ao 
balaw tba fkaailaf-palat of fTOab watar|, Fraah watar fraatea at a 
tamparatora of 88^, but aaa*watar froeiaa at a tamparatura of 87^ 

In tba Tropiea tha aurfaca watar raaebaa a tamparatora of 84^ ; tba 
patar of tha Qulf of Mexico 90^, and that of tha Had Saa 94^. 


0. OOlAl OWlEBVTf. 

Oaaaat.—Ooaan oorrenta ara produoad by aareral diaUoat eaoaaf, 
acme of which corraapond in tbair nature to tba main oaoaaa wblob 
craa^ and rary tba direction of winda. 

IFBdaf-CarraBta.~>la tropical ragioua tha amrfbaa waU8 baaemaa 
highly haatad, and baa a tandancy to OYerflow towarda tba north and 
aooth. In tba Frigid Zooaa tba eorfaoa watar baoomaa cooler than tba 
water balow it ; tbia colder watar cooaaqoently ainka, owing to Ita in* 
erapaed danaity. Hence oadar-airromta of cold watar ara aaoaad, and 
tbaae more at great daptba towarda tba tropica. 

Tha dlr actl on In which thaaaondar«enrranta How ia greatly mn d ld ad 
by tba ahapa of tha aaa-bed and tba oondgoratioo of tba aoaat 
•trthaa Oamati.--- Tha aardMc aoirantearo aaoaad hf Ibahaatinf 
of tbawataca at tba aorfMa,and by Iha praYilairt wlate which cat 
tha watar in motioo. 

at O afm n t i --OBrfaota, other than tidaa, may be ditidad Into 
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three olMiee :^(1) Oonttaiit CNurreatf, produced by difrerencee in tern- 
perfttnre tnd modified in their oonrsee by winds. 

(2) Periodio Onrrenti, due to the action of Land and Sea Breeiei 
and Menioons. 

(8) Counter Currents^ which flow side by side but in contrary 
directions to all the great currents. • * 

(4) There is also to be recognised a constant creep of cold Polar 
water towards Equatorial regions, and a general low drift of wWi 
water towards the poles. 


6. OUBBSHTS IH THB ATLAHnO OCEAB. v 

1. A Constant Current flows from the Antarctic regions in a . 
northerly direction to each of the great oceans. 

2. The currents from the Antarctic and Indian Oceans join off the 
south of Africa, and flow in a north-westerly direction across the 
South Atlantic Ocean as the Equatorial Current of the Atlantic. 

8. Crossing the Atlantic, ^this current strikes the coast of Brazil and 
divides into two branches ; one runs along the coast of South America 
under the name of the Brasil Current. • 

4. The northern of these two branches, however, is by far the moio 
important. It flows through the Caribbean Sea into the Gulf of Mexico, 
and issues from thence as the well-known Gulf Stream. 

5. An Aretio Cold Current flows from the Arctic Ocean through 
Davis Strait and meets the Gulf Stream off the coast of Newfoundland. 
The meeting of two moving bodies of cold and warm water causes the 
fogs for which the banks off Newfoundland are so famous. 


7. THE GELT STBEAM. 

The Gulf Stream is a broad belt of warm water whioh flows out of 
the Gulf of Mexico through the Straits of Florida, after passing which 
it takes a north-easterly direction and flows nearly parallel to the 
coast of North America. In about 40^ N. lat. it bends to the east and 
oroBaea the Atlantie, widening as it goes, and gradually loses its 
diatinetive oharaoter until it becomes split up into several branches. 

One part travelB to the aouth, and after skirting the nerth^wsat 
coast of Africa is aeiaed hold of by the Eerth-Saat Trade Wind and is 



APPENDIX. 


m 


mpi igidn Into th* Itintoritl Onmit. Anoihnr branohmaliM thn 
ihofM ot B«rtk*«wltim liropt. 

ftMpmtm aiA Tttodty.— When itniing from tlie SIndto of i 
*Flori<U tbo Onlf Stroom h«f % temperatoro of opwards of 80^, tml a 
▼aloeity pf noarly 5 miloa an hoar. When between the ooael of the 
*U^ited Btatee anjl Bermada ile temperatare in eiill aa high m 70^» while 
that of the water below it and orer which it llowi ie onlj 85^ to 4(P. 
Ai eroeeee the Atlantic it parte with iu heat very elowly. 

^ tile.— Between the United Ktatee and Bermuila the Gulf Stream ie 
abont 70 milee wide and hae a depth of about 100 fathoms. When we 
consider that the average depth of this part of tlio Atlantic is more 
than 9,000 fathoms it will be seen that the Gulf Stream is estremclj 
shallow. As it moves onwards it becomes wider and shallower. Its 
total oouree is at least 8,000 miles. Its waters arc of a deep blue 
colour. 


, 1. oinumm nr thb f^oifio oobav. 

• 

The currents of the Padflc Ocean are less definite, and for the most 
. 4 >art much leu known than those of the Atlantic. They are : >-(l) The 
A]Btareti€ Drill Oarreat flows northwards along the west coast of South 
America as the Peraviaa or Haaboldt*s Oarreat, This is a very oold 
current, anO lowers the temperature of the countries along the coast 
f9) The Peruvian Current turns west between the equator and 10^ 8. 
lat, and then becomes part of tbo Faciflc Bqaatorial Oarreat. This 
current under the influenoe of the trade winds, flows westerly across 
the Pacific Ocean towards the east coast of Asia. It then splits Into 
three*parts, the most important of which is the (8) JapaaesmOarreat 
or the Black Stream. Ttiis current brings heat to the shores of Japan 
«and corresponds to the Gulf Stream of the Atlantic Ocean, bat it is 
neither so large nor so warm as the latter. 


9. ODUBm n TEB UDIAB, AlOTIO, ABD ABTABOTIO 
OOBABi. 

The Bqaatorial Oamalof the Indian Ocean also flows to the west 
j Off H s d agas c a r it splits into two bfinchss, ons going round ths nortli 
[ and tbs olbsr ronnd ths soath of that island. Thsss twohiansliss 
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nnite before reaching the Cape, where the current ie again divided, 
one part flowing into the Atlantic Ocean while the other tome to the ! 
east and flows back into the Indian Ocean. \ 

Oold Onrrents flow from the Arctic Ocean into both the Atlantic. | 
and Paciflo Oceans. That which flows sonthwards through Davis 
Strait is the best known. The strength of this current may 1^ judged*; 
from the fact that in the summer of 1867 a ship named the * Fol,* 
which was enclosed by ice, drifted southwards for a distance of nearly I 
1,300 geographical miles. ^ 

There is a constant drift of cold water from the Antarctic Ocean ' 
to the southern Atlantic, Pacific, and Indian Oceans. 

This is the cause of the coldness of the Peruvian Current, which 
chills the western coasts of South America. 


10. WINDS. 

Otneral Causes.— The chief cause of the' winds is the dUferenee in 
temperature of the atmospltere in different places. 

The chief constant winds of the oceans are due to the difference in 
temperature of the atmosphere at the equator and at the poles. Where^ 
the air is cooler it is denser, and where it is warmer it is lighter. The * ' 
lighter air rises, the cooler air rushes in to take its place, an^ thus a 
wind is caused. 

Land and Sea Breeses.— A simple illustration of this truth is seen 
in warm m^time regions, where alternations of land and sea breeses 
correspond with alternations of day and night. In the day-time the 
land becomes hotter than the water of the sea. The air over the land 
becomes Seated from its contact with the earth. This hot aix rises 
and cooler air from over the sea blows inwards to the land, thus 
causing a sea»breese. 

At night, exactly the opposite happens. The land parts with its 
heat during the night much more rapidly than the water does, and its 
temperature sinks below that of the sea. The air over the sea is con- 
sequently hotter than that over the land. The warn air rises, being 
pushed upwards by the greater density of the air lying n^xt to it, and | 
the cooler air from over the land moves outwards to take its place. J 
In this way a lamd«hreese is caused. 

IMreetlen of Bnuds.— But differences of temperature are not the 
only ca u se s which regulate the direction of winds. Inasmuch as every 
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purl of tho Miih mafcii a oomploto toUtioii is tho p«k4 o( 
twooty-foiir bmurf, it foUowt that tho parta on tho oqoator whioh 
tfamoo tho laifoit eifolo most mofo taotor than aap othm AwM,* 
thotofbfo* wbkh haaboen oet in motion hj dUforonoia in limpomtnio» 
and la morlng towardla tho oqoator, ia alwaja moring tooarda plaoaa 
which aio rotoitinf flmtor than tho plaoM it ia laaring. Whoa a wind 
ia blowing hrom tho oqoator tho fovoroo ia tho oaao. 


0 II. XBB mu WHM. 

Within tho Torrid Zono tho hoat of tho aon ia oo groat that tho air 
bocomoa highly heated, and oonaoqoontlj largo volomoa of air aro 
oonstantlj riaing, whilo to ftU Ita plaoo othor rolumoo aro oonatantly 
moring from tho eoldor regiona of tho north and tooth. 

Thta alono would eaoao oonatant winda at tho oarth'a aorlaeo from 
tho north and aooih. 

Bat it haa already boon shown that f^nda eomlng from tho north 
add tooth and moving towards tho oqoator aro loafing parta of tho 
oarth which retolvo much more dowly than tho oarth dooa at tho 
oqoator. Honco thceo winds hare a tendoncy to lag behind, and, ao 
the oarth toma toward! tho east, tho winda from tho north and tooth 
I boooml aorth-oaatorly winda in tho Korthom Homiaphore, and aoith> 
oaatorly winds in tho Sooihom Homiaphore. 

Thoeo winda are known at tho Trado-WIndi, and thoy blow eteadily 
all tho year roond. 


It. WIVN Of THB ATIJOrnO OOBAV. 

1. Tho frada*Wiada.>-Tho Vorth^Baol Trado-Wind blown oon* 
atanUy between and t7<» N.lat.,aad the fontb4taol Trado-Wlnd 
boCwoon 8** N. and S6* 8. lat Tho eooth-oaat tradoo haring a greator 
width of aoa tp blow ofor aro friahor and alionger than tho north*ooat 
tradoa. 

t. Iho lloldfi»a.-»Bolwoon tho two rogioiis of tfado-wiadoUoatho 
dmadod girdle or aooo of the equatorial oalma, tho woHdaiown del* 
dfiam, whoio kng oaloM aUornam with dioadfol Blorma. 

AthoHWio f a liti rfoa. Ootaido tho region of tho trado>windk for 
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PP or W on each side, is a region called the horse laUtndes, where 
sailors find an alternation of wind and calm. 

* 4. In the temperate regions of the North Atlantic warm winds from 

the Boath^west prerail daring a greai part of the year. 


18. WnrBfi OV THE PAOIFIO AVI) XVDIAV 0CSAH8. 

1. The Vorth-Sast Trade-Winds and the South-East Trade-Winds 
blow constantly on opposite sides of the equator. The Tradi-Winds 
of the Pacific, however, are not so strong, neither do they blow so con- 
stantly and steadily as those of the AUantio Ocean. This is partly 
due to the presence of a vast number of islands, among which the 
winds become to a certain extent broken up. 

8. The chief winds of the Indian Ocean are:— (1) the North- 
lastgly Monsoon in the cool season. (2) The South-Westerly Mon- 
soon ni the hot season. It is from the latter monsoon that India de- 
rives its rainfall. I 


14. WAVES. 

If you blow upon a basin of water, the movement of the air is at 
once imparted to the water, and the surface is thrown into a succession 
of ripples. 

In the same way each puff of wind at sea catches hold of the water 
and heaps U up a little into a wave with its steep side away fronrthe 
wind *, then the crest falls and the water sinks down into a trough as 
d^p below the mean surface as the wave was above it. In this way 
the motion of the Wave may be propagated over a broad expanse of 
water. If the wave meets a cork in its course, the cork is simply 
reeked up and down and is not propelled iurward. 

This is because the ssotiou of the water is merely that of uudula- 
tieu, and the water itself is not carried forward. v 

Belight Of Waeeo.— In shallow water, such as that of theNorth Sea, 
the height of the waves rarely exceeds eight to ten feet In the open 
ocean the height of the waves rarely exceeds fmrty feet 
' f fees u ie ef Wh?ee.--Oii the weetero shores of Great Britain the 
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\mmfm whkh roU ia tram ^ Allttitie la mmmw mart a pfemra of j 
aboot 600 Ibo. par aqiuura loot. la wiator Uio waroo oo the mbi^ 
looaat eieit a pr ee w ne of ae mooh aa three to four tons oa 

jibe sqoaie foot 


I , 15. THS ATLAHTXO OOBAH. (X.) 

[ The AUaatle Oeeaa Is a long irregular rsUej filled with water, and 
it has a most aneren eoastUne. 

Fosiliia aad •Ise.—The AUaatie Oeeaa extends from the Aretla 
Otrele to the Aataretie Olrele. On its eastern side it washes the shores 
^of lerepe and AlHea. On its western side it washes the shores of 
Vertk AMerlea and leatk A neri sa. 

Iieagth.->Nearljr 10,000 miles. 

Breadth.— lu width raries from 800 miles between Greenland and 
Norwaj to 1,500 nules between Brasil and Sierra Leone, whilst at its 

widest part, between Florida and the ooagt of Afri ca, it measures 8,600 
* 

Area.— About 88,400,000 square miles. 

Mneipal Parts.— Basterm : The Mediterranean Sea between Europe 
« knd Africa ; the Black Sea between Europe and Asia ; the Baltio Sea, 
the Mosth Sea, the Irish Sea, the English Channel, the Bay of Biscay, 
and the Ghlf of Quines. 

Western : Hudson Bay ; OuU of St. Lawrence ; Gulf of Mexico, 
; Caribbean Sea. • 


16. THB ATXiAimO OCXAB. (H.) 

fihapsef Oeeaa bed.— The shiq^ of the oocan.bed has been found by 
seuadiag. Many expeditions hare been sent out to study the oceans, 
an^ mneh has been lesmt from the soundings nccessaiy for laying the 
I telsgnqih cables. 

I From tbs west coast cf Europe a smbmatiaeplaia forms the floor of 
t|is A t la ntk* for ssretal hundreds of miles. From this floor rises the 
mass of land kwmn as the British Isles. These are separated from the 
m a inl a nd d Eorope by two bodies of water, the North Sea aad the 
Enghsh Ch a nn e i , in both of which the water is so shallow that a depth 
of 800 ^ is rarely met with. 
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• At ft distanoe of about 200 miles west of Ireland there is a rapid 
^ descent to a depth of about 2,000 fathoms, from whence the ocean floor 
stretches out as a Taat undnlattag plam until it reaches to within 
about BOO miles from the coast of Newfoundland. It then gradually 
rises to the shores of America. This great plain has a breadth of 
about 1,000 miles and an average depth of about 10,000 feet, ix, abou^ 
two miles. Across this plain the telegraph cables have been laid. 

It is covered with a deposit of fine greyish mud called oose. Tiiis 
consists of myriads of small bodies that are the skeletons of animals 
of a very simple kind. They exist in myriads a few fathoms below the 
surface. Here they live and die^and their shells fall in an tnceasing 
shower on the bed of the ocean. At greater depths than 2,000 fathoms 
the place of the oose is taken by a red clay. 


17. flSAS OF THE ATI^HTIO OCSAIT. 

KBDITBBBANBAK 81A.~-8iso and Fositioa: The Mediterrarean 
lies between the south of Europe and the north of Africa. It covers 
nearly a million of square miles. It opens into the Black Sea by the < , 
Dardanelles, Sea of Marmora, and Bosporus. The waters of the Black 
Sea are braokUh, owing to the immense quantity of fresh watei poured 
into it by the rivers. 

The bed of the Mediterranean is divided into two parts by a ridge, 
which cauras shallow water between the south of Italy and Africa. 

Temperature, fte. — The temperature of the water of the Mediter* 
ranean iir several degrees higher than that of the Atlantio Oceai|, out- 
side the StnUt of Gibraltar. 

0lirreats.—A current sets steadily from the Black Sea into the 
Mediterranean, and so carries off the surplus waters poured into it by 
the rivers. 

Another current flows from the Atlantic Ocean into the Mediter- 
ranean, and so makes up for the defidenoy caused by evaporation. 

lilaudt.— Balearic Islands, Cornea, Sardinia, Sicily Maltese, 
Islands, Ionian Islands, islands of the Grecian Archipelago, Candi^ 
and Cyprus. 

livtra.--TbeDon,tntothe8eaof Aaov; the Dnieper, Dniester, and 
Danube, into theBlack Sea ; the Maritaa, Po, Adige, Bhone, Ebro, and 
Nile, into the Mediterranean. , 
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It. nus xn VKLunm or m Axusm oouv* 

• 

m VmTS IBA ii boqnM by Konray and Dtunark oo tha 

last, by Oermaiiyi Holland, and Belgium on the loith, and by Iht 
Britiidi lalea on the Weat. 

' TUm,— T hd tidea in the North Sea are very eompUoated. In the 
aouthem eomer tve tidewaye unite. Hence in the Eatuaiy oi the 
Thamea the Udea riae high and regularly. 

livera.~Eibe, Weaer, Rhine, Sdieldt, Thamea. 

THliBALnO Hi ia long, iortuoui, and narrow. It ia entered by 
very narrow atraita, ia very ahallow, and receive! a large drainage. 
Hence iu watara are braekUh. 

Area.— About a quarter of a million of aquare miloa. 

Rivera.— Oder. Viaiula, Dwina. Neva. 

Current.— A current llowa ateadily from the Baltic Sea into the 
North Sea. 

.,TH1 OAiniBlAR SBA and euH ef Ifeiiae Ue between the main- 
land of the American continent and the Weat Indian lalanda. 

Area.— Together they cover about two tntlliona of aquaie milea. 
The Caribbean Sea ia very much the larger. Ita depth ia vary great 
and iU»watera very boU 

River.— The Hiaaiaaippi llowa into the Gulf of Mexico. 

I (hhtr rivere flewing into the Atlaatle.— lurepean ; Seine, Loiie, 
Garonne. Douro. Tagua. » 

AMeaa : Niger. Congo. Orange River. 

Amerieau : St. Lawrence, Hudaon. Orinoco, Amaxon/ Lt Plata. 

The moat important group of talanda in the Atlantic ia that of the I 
Rritfah lalaada. 

The Weat Xadlaa lalaa da rank next to the Britiah lalea in import* | 
an^ They oooaial of the large iaianda of Cuba, Hayti or San 
Doyngo. Jamaiea, IMnidad, and hundreda of ainailer ooea. 

There aie^lao in the Rartk Allautia. the Faroe lalaada. lealaiid. 
Kewlo ondU t nd , A nticoati. Cape Breton latand. Prince Edward 
Madeira. Gape Terd, the Aaoiea. the Bahamaa, Bermuda. In the 
leuth Atlaatie: A a o a n aioo laland. St. Hdena. the Falkland 
TiariadelFMio. 
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19. OOBJlL An COSAl IMLABim, 

* Mftgiag tropical aeac, and particularly in the Pacific 

Ocean, there are many islands skirted by low banks of coral rocks. At 
high 6de these rocks are mostly onder water and their position is 
marked by a white line of heavy breakers. At low water the rocka 
appear jnst above the. surface. Such coral rocks are called Fringing 
Beefii. Some islands are completely snrroanded by fringing i:eeu, , 
while others are only fringed at certain points. 

Barrier Beefli. — In other oases the reefs are at some distance, 
perhaps many miles from land, so as to form a barrier to the coast. 
Bach reefs are called Barrier Beefl. Between the coast and the reef 
there is smooth water, entrance to which is obtained through gaps in 
the reefs. 

The greatest barrier-reef is the Great Barrier Beef, which skirts the 
north*east coast of Anstralia for a distance of 1,200 miles, at an 
average distance of from 20 to 80 miles from the coast. The channel 
between this reef and the ooagt has a depth of about 26 fathoms, while 
outside the depth of the sea suddenly increases to many hnndredaH>f 
fathoms. 

Atolls.— But there are islands which are completely composed of, 
coral. These islands rise from the sea usually as a low strip of land, 
more or less ring>shaped. Inside this rim of rooks there is a shallow 
lake or lagoon of clear green water. The outer rim of coral land is 
generally tufted with cocoa-nut palms. Entrance to the lagoon is 
obtained through gaps in the reefs. These circular shaped coral- 
islands are called Atolls, and are very abundant in the Pacific and 
Indian Oceans. 

Bangs ii Cfbral Animals.-— Corals of some kinds live in all seas, but 
the particular kinds which grow in masses, and thus form reefs and 
islandi, are found only in the warmer parts of the world. Beef-foimlng 
coral are only found in waters of which the mean temperature 

for the month, even in the coldest season, never falls belowfiS**. Such 
a belt of warm water never extends beyond 82^ from the equator. 


SO. THX VAOXnO O08AK. 

Veeltien and ttae*— The Pacific Ocean alone covers more than half 
the surface of the globe. Its area is about 90 millions of square miles. 
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It lies between the shores of Amerioa on the east and those of Asia and 
Australia on the west. « 

Length.— From the Arotfo Circle to the Antarotio Cirde its length 
is abont 10»000 miles. 

Width.— At its northern extremity its width is not more than about 
40 miles. Between California and the coast of China its breadth is 
ahont 8,500 miles. 

The Pacific has but few large inland seas opening from it, nor does 
it receive the drainage of a large number of important streams. The 
depth of the Pacific is in parts very great. 

BiT^— American : The Fraser, Colorado, and Columbia. Aslatie : 
The Amur, Hoang-Ho, Yang-tse-Kiang, Canton Biver, and Mekong. 


81. ISLANDS OF THS PAOIFIO. (I) 

The Pacific contains a vast number gf islands, most of which are 
of^ery small size. The term Polynesia is applied to embrace all the 
islands of the Pacific. The chief groups of islands are 
, (1) New Zealand.— This group lies to the south-east of Australia, 

and is surrounded on all sides by the Pacific Ocean. It consists of two 
large Iblimds, the North Island and the South Island, and some small 
ones. l£e group comprises an area of about 106,000 square miles. 
The two large islands are separated by Cook Strait. 

These islands form one of the colonies of the British Bmpire. 

(8) The smaller islands of Polynesia.— Most of these lie to the sooth 
of l^e equator, within the southern part of the Torrid Zone^ The chief 
groups are :— The Sandwich Islands, Caroline Islands, ima the Tonga 
or Ladrone Islands, all lying in north latitude. 

The Friendly Islands, Samoa Islands, Cook’s Islands, Society 
Islands, Low Archipelago, and the Marquesas Islands, ail lying in south 
Iqfitnde. 

Some of these islands are mountainous and of Toleanie fmaation» 
as the Sandedch Islands. The rest are chiefly coral islands. 

. The Sndwieh Islands are very mountainous. The principal 
* summits in the island of Hawaii (or Owhyhee), the largest of the group, 
attain a height of about 14,000 feet. This whole island is a mass of 
volcanic matter, and contains anactiTe Toicano,maaea, the eruptions 
of arc of trsmeodoQS power. 
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. iPilitgr lilaito am of o^Uj wied mrl^. The hi|^eet 
pohil of Wdtl (or Otohoite), the Urg^ of the group, ig 12,000 feet 
•boTo^epi* 

Clinurto>"*"The dimote of the itUmds of Polynesia is warm, bat is 
tsn^OMd by the inflaenoe of the snrroanding ocean. 

ProdnetleM.— >The Tegetati<m is rich and abnndaht. The chief' 
article of food of the natitesis the finiit of the bread-fruit tree. Nearij 
all European plants and vegetables floorish. 


n. iSLAMW or THE PAonrzo. (zl) 

The third group of islands oonsists of New Qoinea, the Japanese 
Islands, the Philippine Islands, Borneo, Celebes, Molacca, New Britain, 
NewZrdand, the Solomon Islands, New Caledonia, the Fiji Islands, 
and many others. 

Hew Ooinea or Papva is of immense extent. Ihe northern coasts 
are mohntainoiis ; the soothefti coasts, opposite Torres Strait, are low. 
ZiHtle is known of the interior of the island, bat various places round 
the coast are visited for trading purposes. 

The beautiful * bird of Paradise * is a native of this island. 

Hew Caledonia belongs to France, and is used as a place of 
transport for political offenders. 

Tbe Fiji Zslands.— This group comprises two large islands with a 
great number of small ones. The largest island is 85 miles long by 40 
broad. Teg&ation is remarkably luxuriant Gctton grows well, and 
is the chief export Population, about 150,000. The Fiji Islands Um 
part of thetBritiah Empire. 


aa. TBM XZfBIAK O08AII. 

r 

Pciltlen and llse.— The Zndian Ooean is bounded hy Asia, Africa, 
Australia, and the Antaietb Citole. 

. Its area is about 28 milUcns (ff square miles. 

llAldnNt«-4iq4ei la a targe Island lying to the south ^ 
iwfMi pail of our Bmpire. Es chief town is C o l o m b o. 

iamalm has an area of about 150,000 square mfles. It c ont ai n s 
several natbe states and soina ZHileh esttkoMBta. 
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Jaft to ilM flMMt importantAiid popoloiif iiland of 
ptltgo. ObtoflomaitBatoYia. It bdongs io the Daioh. 

XadmMotv hai ao AKM of aboat^K^OOO ■qtuuramilMha&dJuia 
*popolatioii ol about 8 miUionfl. 

XaiiitiBa belonga to the Britiah Empire. It exporta angir. 

* • Ihraia iowiaf late the XadUa OeeaD.-~Irrawadj, Brahmapotrai 
Qaiytea, Oodavery, Kriabnat Tapti, Nerbndda, Indus, and Eaphrates. 


^ 24. THS ABOTZC OOBAH. 

Pealttoa aad 8toe.— The Arotio Ooean is bounded by the northern 
ooaata of EurqM, Aaia, and America, and by the Arotio Cirole. It in- 
olodea an area of about 8 millions of square miles of water. 

It to oonneoted with the Atlantio Ooean by a wide strait between 
Chreenland and Norway, and with the Pacific Ocean by Behring Strait. 

It to for a large part of the year completely choked with ice, but 
there to water oommdnication in summer gonnecting the Atlantio and 
thePaa&. 

lalanda.-— fiptoibergta and Vera Zambia, to the north of Asia ; 
4l|eaalaad and an archipelago, to the north of America. 

All the islands of the Arctic Ooean exhibit a naked and dreary sur- 
face. Steep rooks rise from the coast, and the surface of the interior 
to buried under ice and snow for ten months of the year. 

BiTcrs.— Asiatto: Obi, Tenesei, Lena. 

American x Mackenae, Great Fish Biver. s 
European : Dwina, Pet^ora. 

Igpgth of Bay.— At the poles the sun to above the ho!;|sq|i for six 
mmiths oontinuoosly, and below it for an equal period. But ai the ' 
poles the sun never rises higher than 83^^ above the hortoon, and the 
Vxireme oUiqoity of its rays prevents them from having much heating 


2K THB AHTABOnC OCBAIT. 

* *Tlia AmlaiattoOasaa Use within the AntarctioOirelc^ and to aeon- 
tinoatioiK^ AEantio, Pacifie, Oceans to sc* fM*r 

il-to tKyfi iii^ Artoie Ooean, aad the toe fytofffd* to a 

dtotanaaof about 600 mitoa nearer to the equator than the toe of the 
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wvtliflm MM, Nearly ell lihet we know of the Anterotio Ooeen was 
difloowed 1^ Sir James Boss. He penetrated the ice for some dig- 
taneo, and readied land npon which an aetfre Toleano wm ^Ue. 
This he fdond to be about 12,000 feet high, and gave it the name of * 
Mount Irebus. An extinct volcano to the eMtward wm named Mount 
Tbrror, and wm found to be nearly 11,000 feet high. • , * 


26. OOBAK BOUTBS. 

' 

(1) Atlantic Ocean.— That part of the Atlantic which lies between 
the British Islands and North America is the most frequented. From 
Liverpool round the South of Ireland and across the Atlantic to New 
Tork takes from 8 to 10 days. Very fast ships have steamed over this 
route in leM than 7 days. From Hamburg, through the English 
Ohannel, to New York takes from 12 to 13 days. 

From Liverpool to New Orleans, about 25 days. 

From Liverpool to Pard? about 18 days. 

From Southampton to the West Indies, about 15 days. * 

From Plymouth to Cape Town, about 80 days. ' 

From London to Australia by the Cape of Good Hope, about 50^ 
days. 

From Liverpool to Monte Video, about 26 days. ^ 

From London to India (Bombay), oid the Sues Canal, about 26 days. 

From London to Hong Kong, vid the Suez Canal, about 40 days. 

From Havre to Colon, about 80 days. 

From Australia (Sydney) to San Francisco, vid New Zealand and 
the SanMch Islands, about 28 days. • 


27. THB SOLAB 8Y8TBM. 

By the expression the Solar System we are to understand the ^up 
of odcstial b^ca which consists of the Sun himself, the Planets and 
their satellite and the Oeamts. To these should peihi^ be addef a 
vast host of very small bodies, which when they come Into our atmo** 
sphiie psoduee the well-known phenomena of sheetlug slays. All the 
bote we have mentkned form one laalatsd greap in the uaiverse. 

Tim most prominent raember of the groap la the ia%wl^isfKr 
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I g rgtr thw aB ottieni, and also dlltera from thorn In thia important 
fMpeet, that nhoiaaa the ann ii intenaelj hot, the planeta are all cool 
.bodiea and dariTO their light from tha Son. Further, the Son mhinm^ 
by ita own light It ia the eentie ci the Sdar Sjatem, and the planesa 
aroond it 

• On a clear night the hearen ia aeon to be beqmn^ed with a vaat 
mnUitode of minute pointa of light Aatronomera are in the habit of 
calling theae objecta the died atara, beoanse they maintain their rela- 
tire poaition ondhanged from year to year. 

Bat there are other bodiea which are conatantly changing their 
poaition. ^eae bodiea are called Planeta. The Sarth ia one of theae ; 
and of the othera doe only can be aeen easily with the nnaided eye. 


1 as. THB SUV. 

The Son ia a hot body. It id a star, but compared with othera of 
the dze^ stars the Shn*is a amall body. • 

of the Soii.-.The Son, thoogh really a globe, appears 
to the unaided oye in the form of a ciroular disc. 

^ • .The mean'diatanceof the Sun from the Earth ia about 91| 
of miles. The Barth ia about 8 millions of miles nearer to the Sun in 
our windnrpian in sommer. 

The IMamater of the Sun is about 860,000 miles; that is, about 110 
times the diameter of the Earth. 

The YcIubm of the Son ia about 1,880,000 times that of <the Earth. 

Sunpspota.— - W hen the Sun is obserred through a tdeacope a remark* 
able phenomenon ia often noticed. The brSliant surface gf y^e Sun ia 
often marked over with black qpota. The central portion of the ^otia 
intensely daifr, and is surrounded by a margin, which, though much 
darker than the general surface of the Sun, ia not nearly so dark as the 
centre of the spot. Some of theae spots are said to be many thonaanda* 
of in diameter. 

From careful obaemtions of these qpota, aetroncmers hafe-eoma 
to the coochyibii that «ha San setetas in much the same way that the 
Earth does, onfy tha Sun takes about twenty-dfc of our days to make 
one lefolntldiL 

fliaiitatian^Tlm powm which keape the pbmata ia their places aa 
ai^refohaasioiiiidfria8tta,aiid the mooiia in their places aa they 
imiva gioBiid tiM plaaita, to the foiee of gfgfity. 
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■ The Plaaete ere oo(d bodies trayelling i^oimd » hot one» the Sun.' 
The names of the planets, arranged aeoording to their distance from the 
Snn, are as follows Xsrenrj, Tenns, larth, Mars, Jnpitcr, Saturn, « 
TTranns, Vsptvne. Of these, Heronry, Yenns, Mars, Jupiter, and 
Saturn are easily seen by the unaided eye. * 

Kerenry is the nearest to the Sun. Its diameter is somewhat less 
than half the diameter of the Earth. 

Yenns is about the same siae as the Earth, but it has no moon. 

Mars has a diameter only about half that of the Earth. It has 
two Tory small moons. 

Next in order of distance from the Sun comes the vast group of 
minor planets called Asteroids. Of these nei^ly 200 have already been | 
discovered. The diameters of most of theiA are probably only a few 
miles. 

Jupiter is the largest of wthe planets. ltd diameter is mcire than 
ten times as great as the diameter of the Earth. The time occcf^ed 
by Jupiter in completing one revolution about the Sun is about twelve . 
years. It has four moons. » • ^ 

datum is in some respects the most remarkable object in t)ie solar 
system. In addition to a retinue of no less than eight moons, Saturn 
is attended by a ring, or rather a series of rings, which is probably 
without a pandlel in the solar system. 

Yranus has four moons. 

Ifeptune has one moon. ^ 

^e patli of a planet round the Sun is an ellipse, in one focus of 
whioh the centre of the Sun is situated. 

The mean distanoe of the Earth from the Son is about 21^ * 
millions of miles. 

The distanoe of Neptune from the Son is about 3,800 millioi^ of 
miles. 

Osmets^Beeides the planets, there are oertain olbtfr bodies be* 
longing to the solar system vdiich are sometimee seen moving among 
the constellations. These bodke are oaUed Oemets. A comet usually' 
ooneiets of a rnoie or lees bdliiaal point ornneleos, surrounded with a 
neboloetty vrfilidii is often extended in onedireetfon so as to lonn a 
tail. The orbit of a comet diffeca widely from tiiat of a plants and is 
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Ihal •! one time the comet is very near the Son, and et other , 
times an immense distance away it. 

8heetia9-etan are small bodies form part of the solar system. ^ 

They sometimes fall down opon the earthi and are the bodies we call 
Meteeri^. 
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The Moon shines bj means of the light thrown npon it^hj tiie Sun, 
and which is reflected towards the Earth. 

Shape : The Moon is a q>here. 

Elimeter: 2,t69miles. 

YolMe : About one fiftieth that of the Barth. 

Mass : The Earth's mass exceeds that of the Moon 81^ times. 
Bistaace flrom the Earth : Abont 288,000 miles. 

TIbm of Eetatiea : 27 days 7 hrs. 48 mins. 


81. PHASES OP THE MOOH. 

The Son always presents to ns a complete circular disc. The 
Moon, on the oontrary, only shows ns a complete oironlar disc for a 
few honrs in eo^lh rerolntion. In the pe^^^^m 20 or 80 days during 
which it completes the cironit of the presentn to os every 

possible gradation between a circular tilk"'l^^^^c?^iUimiinatedand 
perfectly dark. • ^ , 

Let us select some evening in which, just after the Sun has set, 
the Moon appears low down in the west. The Moon then appears to 
os in the form of a narrow crescent. This we call the Hew McMl 
From day to day the crescent enlarges and it sets later, tilUon th<« 
7th day it appears like a scmieirelc and is visible during a great 
part of thenight. This we call the first Quarter. For the next seven 
.days the luminous portion continues to increase, and the Moon is said 
to be gibb^u, until on the 14th or 18th day the disc of the moon is 
enth^ luminous. This we caii the full Moen. On the following 
day Qie W^tstem edge of the moon is seen to be somewhat less skihply 
'dsflned: gradually this part becomes more and more obscured, until 
on the 22nd day tiie moon is again a s e m ie irel s. This we call the 
|Mt Quarter. About the 28th day the Moon has drawn very near to 
a position between the Earth and the Sun, after which it becomes 
inrisible lor a fsw days, again to reappear in the form of a naifow 
erescttit, and to repeat ^ cyele already described. 

Dnriim the entire revolution of the Moon, the Ulumluatsi pertieu 
Is always tusnei tewaids the iau, and the darit part is turned awi^ 
from the Sun. Hmiee It follows that we always see tike aaaie Um of 
the Moon. 

The Meaa'a ia i fr e i. — The suifsee ^ tiie Moon is vefy raggsd and 
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and, while there are some regions which appear ooqipara- 
ti^y levd, there are others where monntain.ranges and chasms giTe 
an i^pearance of nigged grandeur to which, perhaps, we have no 
parallel on the h^e of the Earth. Bat the most characteristic objects ' 
on the snrfaoe of the Moon are what appear to be eraters of Toleanoes,* 
which, tfaongh once actiTe, are now nearly, if not quite, extinct. 
Ttibre are some iTondreds of these objects on the sorfbce of the Moon 
which is tamed towards os, and many of them are of truly colossal 
dimensions. 


82. TIDBS. 

Tides are caused by the mutual attraction of the Barth and the 
kooB, and in a leas degree by the attraction of the Sun* 

When the Moon is dir^igtly over the ocean it drawi|J|^ waters into 
I a long heap, atretchlng and south, and rising to a height of 
about five fO^ or a li^^gfl^/in places, the summit of the banh being 
almost upder the MdR^loM causing hlgh^ator, or hlg h*tido as it is 
oaUe& 

, Two Tides a Bay.^As the Moon is on the meridian of any given 
$aib\t on the Earth’s surface only once in twenty-four hours, this 
explanation would only account for one tide in a day. But when the 
Moon is baqping a tide upon the aide of the Earth nearest to it, there 
is a oorresponding heaping up of the waters on the side of the Earth 
opposite to it. This is due to the fact that the attraction of the 
Moon has a greater power in drawing Mie solid Earth slight!^ towards 
itself than it has in drawing the waters on the farther si^ of 2ie 
Earth# Hence as the Earth is polled towards the Moon the waten on 
the farther side run into a heap, and thus a soeoud tide is caused.* 
Thus there are two tidesaday all over the world, for, as the Earth 
turns on its axis, every place upon its surface most come directly 
‘under the Indaence of the Moon at some time daring the day, and 
mus^^Uso bb on the side away from the Moon at another time in the 
day. 

Tidal Wavo.t.This heaping*up of the waters forms a long tidal 
want. As tihu wave approaches an indented coast-line, the p r ogr e ss 
df the imve Is stepped, and the water, being eoniined Into narrower 
ehatinels,Tiikhes up the estoaries and bays, seeking an collet Hs noo 
in sudli places tlM tide rises higher than in the open sea. 




tide viMi tlMdliy for tdz hcmnit diifing 
to flow^iniM Ug]i4ldo is 

It then lidli or oldM ^ fix l|oori» until lovwtUror low«imt« 
^vea^ed^ 

Both of tliMe mofonoiits take fdabe twiaa In tven^HOar kavi 
The in-oondiig tide la ealled the ieed» oni^oiiig t^e & the ^ 
Blflumoe in TlaM.->Betweea the time of one ffic^'tide and 
nest following it, the Ifbon has mored aome dietanoe In her orbitt i 
thus a h^ tide la on an average abont S4 mlnatee later thm.the 
whieh pfeoeded lli»^ 


s$. innre Ajn> hbap hdbs. 

■pring TUea.— M Vew and Tull Moon the Moon and Sim arc 
andh a poall||a toiiarda the Earth that tii^ esavt their Inflna 
tegethait^ OTwing op the waters. Thia eanaaa a h^her tiainc 
the llood»!mllowed by a lower ebb. TUSSjf^jle the hlid^at kindi 
tidea, and are ealled i^pvlns TIdea. ^ ^ o 

' Heap VideB.— At HalMIdoB, or when the Moon la In her Srft < 
laat gnartera, the Inflnenoe of the Son la exerted at right ang^ 
that of the Moon. Hence the flood does not riae ao high, nor doee 
ebb alak ao low.< Theae tidea are called Heap (nipped) TIdM. 

Aa the Moon takes about 98 days to complete her revolntlba rei 
the Earlht it lollowa that kpvlng and Heap Tidea eadi oeeor twia 




